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UT TAUES COAPIAAl! 


Speedily Removes Carbonized 


CANA RAG MR Ere OTR, 








Deposits from Compressors by 
immersion or circulating method! 












ASK US ABOUT 


Cleaning Air Conditioning 
Equipment 
* 
Pressure Cleaning Valve Gear 


* 
Cleaning Crossheads, Bearings, 
Journal Boxes, Brake Shoes, Etc. 
* 


Safely Washing Streamliners 
* 


Preparing Locomotive Frames 
For Fracture Tests 


* 
Back Shop Tank Cleaning 
* 


Safely De-scaling Diesel Cooling 
Systems, Oil Coolers, Ete. 


*« 
Cleaning and Deodorizing 


Freight and Refrigerator Cars 






Published monthly by Simmons-Boardman Publishing Corporation, 1309 Noble Street, Philadelphia, Pa. 
Office at Philadelphia, Pa., under the act of March 3, 1879. 









When you use OKEMCO or other recommended specialized 
Oakite material for cleaning compressors either by tank immer- 
sion method or “in place” on locomotives, carbon deposits, oil 
and grease are quickly removed from pistons, valve cages and 
ports. You complete the job “on time” as scheduled. 


Railway cleaning problems require a comprehensive knowledge 
of the work to be done, the materials to use and the methods 
to apply. Through our Railway Service Division, you obtain the 
free service of experienced men, thoroughly familiar with every 
phase of railway maintenance and repair ... men who work 
with you and for you to help complete each cleaning task "on 
time”. You are invited to put this free service to work on your 
road. 


OAKITE PRODUCTS, INC., WRIGLEY BUILDING, CHICAGO II, ILL. 


In Canada: OAKITE PRODUCTS OF CANADA, LTD. 
TORONTO: 65 Front St. East-—-MONTREAL: 1 Van Horne Ay 


OAKITE 


RAILWAY SERVICE DIVISION 



































Entered as second-class matter, April 3, 1933, at the Post 
Subscription price, $3.00 for one year, U. 8. and Canada. Single copies, 35 cents. Vol. 119, No, 12. 











A thin shell of chrome plating adds thousands of 
dependable, trouble-free miles to the service be 
overhauls of Baldwin- Westinghouse Diesel-Electric 
Locomotives. 

Users have fe orted that this ‘armor’ has in- 
creased linet life ~ times and more, and eliminated 


difficulties. This is just another of the 
that give these diesel-electrics their 
gh availability, 


and top-notch performance. Write 











multiplies liner life 


in Baldwin-Westinghouse Diesel-Electrics 
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q "BALDWIN- 


LOCOMOTIVE WORKS, PHILADELPHIA 
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ELECTRIC CORPORATION, EAST PITTSBURGH, PA. 











Sead FOR THIS FREE 
CATALOGUE..JUST WRITE ON 
YOUR COMPANY STATIONERY 


A machine’s ability to perform is basically in the 
machine itself, but no matter how good the ma- 
chine, it may be hampered by lack of good tools. 

Balanced equipment is a valuable asset. Bullard 
general purpose Standard Tool Equipment for 
Vertical Turret Lathes is designed for maximum 
performance. Rugged and quickly applicable to 
the machine, these tools lower the cost of “change- 
over” and “set-up.” Properly set on the machine 
they provide a sequence of operations which cuts 
time between cuts, as well as on cuts. 

For your old Bullard Vertical Turret Lathes or 
your new machines, use Bullard Standard Tools. 
Ask for catalog RM-STC 7-12-44. This book 


should give you some profitable tooling ideas. 
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\\ M-F M" 
| FLOOR CLIPS 


“M-F” Lock -tight Floor Clips 
simplify the removal and replac- 
ing of floor boards. They save 
time and labor . . . they can be 
applied at any point. 
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Applying the 
Integral Nut Lock 





The “M-F” Lock-tight Floor Clip has a flange along 


one side. Bend it down and you have a positive nut 









lock ... self-contained ... a part of the Floor Clip. 


Furthermore, the Floor Clip can be used over and 


over ... mo extra parts are required. 


The “M-F” Lock-tight Floor Clip alone contains this 


feature. 








etna 





SM 
MAC LEAN-FOGG LOCK NUT COMPANY 


2649 N. Kildare Avenue, Chicago 39, Illinois +» In Canada: The Holden Co., Ltd., Montreal 
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OSTER “WILCO” 
PIPE THREADING 
SPEEDS! 








No. 704 ““WILCO” 








Pipe Size Threading Time 
“leg 16 seconds 
16 seconds 
24 seconds 
25 seconds 
38 seconds 
40 seconds 
56 seconds 
58 seconds 








No. 706 ““WILCO” 











Threading Time 
19 seconds 
20 seconds 
30 seconds 
31 seconds 
48 seconds 
49 seconds 
70 seconds 
74 seconds 


Pipe Size 











Note: Above time studies based on cutting full 
American National Standard pipe threads at 
recommended speeds. 





WILCO” 


ding Ma 


Easy operation and threading speeds of Oster “WILCO” 
pipe machines recommend them for either production 
or maintenance threading. In many shops they serve 
the dual purpose. 


The “WILCO” die-head and one set of holders and 
chasers thread the standard range of each machine. 
A simple adjustment of the cam lever sets chasers to any 
size of pipe. The lever is equipped with a micrometer 
adjustment for extreme accuracy in setting chasers for 


any depth thread desired. 


Regular equipment furnished with each machine includes 
one complete set of right hand, high speed steel pipe 
chasers with holders, threading all sizes within regular 
range; cut-off device with three centering guides; high 
speed steel cut-off tool; high speed steel reaming and cham- 
fering forming tool; oil pump and reservoir; three-jaw, 
gripping chuck on front of spindle; four-jaw centering 
chuck on rear of spindle; motor of required standard 
specifications and non-reversing, magnetic controls. 


Two “WILCO” Models 


No. 704. Standard range 1” to 4” pipe. Extra range 4” to 4%” 
pipe. Bolt range %" to 3”. 


No.-706. Standard range 1” to 6” pipe. Bolt range 1” to 4”. 


There’s an Oster Distributor near you. If you don’t know his 
location, write us for complete details. 


chine 


— 





THE OSTER MANUFACTURING COMPANY, 2030 EAST 61st ST., CLEVELAND 3, OHIO, U.S. A._ 
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ERE are typical examples of some of the most powerful 
and biggest revenue producers — and all equipped with 
NATHAN Mechanical Lubrication. Some of these locomotives 
have as many as 230 points of lubrication. Every day brings 
new evidence that NATHAN’S thorough lubrication, and that 
includes a complete job of chassis lubrication, increases the 
availability of locomotives and makes them more reliable, 
cheaper to operate and easier to inspect and maintain. 





Assignability Unlimited!] 


You can profitably utilize all of the Alco-G.E. 
road switcher’s 95% average availability — it 
has the versatility to handle all three railroad 
jobs: road work, transfer service, and switching. 


@ There’s almost no limit to the earning capacity of our 
1000-hp road and switching locomotive. To the inherent 
high availability of diesel-electrics, Alco-G.E. has given 
to this unit an all-round versatility that enables you to 
keep it busy around the clock, capturing the profit that 
results from steady employment. 


On one road, the all-purpose usefulness of four of these 
combination units was responsible for the release of seven 
steam locomotives and the speeding up of freight schedules 

despite heavily increased traffic. On another road, where 
three of these units are assigned to switching work between 
road trips, annual gross savings amount to more than 
$90,000—a 33 per-cent return on the investment. 


For switching, you’ll find that it is equipped to give 
full power at. all speeds, that it has almost unlimited 
visibility, and the built-in reliability that’s characteristic 
of all Alco-G.E. diesel-electrics. It meets road requirements 
because it has the additional features of space for train- 
heating facilities, speed up to 60 mph, and the riding 
qualities of spring-supported, swing-bolster trucks having 
ample distance between centers for flexibility. 


Because you can assign this diesel-electric to switching 
during the night and meeting road schedules during the 
day, you can realize a higher net return on your investment 
than you can from a single-purpose locomotive. Moreover, 
it has the greatest opportunity to effect the savings you’ll 
need to meet the severe competition for postwar traffic. 


Whether your plans to meet this competition call for 
diesel-electric, electric, or steam locomotives, we invite was 
you to call in our engineers to work with your own on a — Sate ies 
motive-power survey. Their recommendations will be IN A MIDWESTERN YARD, each of two 1000-hp Alco-G.£. 


impartial—we build all three types of motive power. units handled as many cars in 24 hours as released motive 
power handied in 28 hours. 





a a 


On a 498-mile section of the Rock Island, four road Four of these 1000-hp units on the Kansas City Southern are 
switchers do the complete job—switching, accumulating reducing fuel costs and speeding freight movements by cu!- 
trains, and hauling them on the road. ting terminal-operation time. 


46) AMERICAN LOCOMOTIVE and 
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S THE VERSATILITY OF ALCO-GE. ROAD SWITCHERS 


epi: 


e two 1000-hp Alco-G.E. 


doing double duty—road work 
en no need for additional 
increase in traffic 


@Ona southern line wher 


road switchers are 
and switching—there has be 
motive power despite a 100 per-cent 
since they were placed in service. Their versatility en- 
ables this road to keep them busy at least 18 hours a 
day producing monthly savings of $3787 in road serv- 


ice and $3776 in switching. 


—" 
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- a 
nearly passenger-train speeds mr 
road units are hauli , two of these Alaska R ~ 
ng combined freigh ail- 
where two seperate 4 tand passenger trains On the Susquehanna, four of the 
were formerly required. substantial reductions in oda —— units ore making 
and refueling takes 20 minu cost. Their daily inspection 
tes. 





1 GENERAL ELECTRIC ssi, see sei ° 















GOVERNMENT SURPLUS 


MACHINE TOOLS and PRODUCTION 
EQUIPMENT 


CAN HELP YOU RECONVERT! 


Government-owned Machine Tools and turn them over to private industry, where 
Industrial Equipment are available now  they’ll do the greatest good for the most 
to help industry shoulder the reconver- people in the shortest time. 


























sion load. Therefore, in order to speed reconver- 

It is the responsibility of the Recon- sion by getting this equipment into the 
struction Finance Corporation to dispose hands of skilled craftsmen, faster . . . we 
of these surpluses as soon as possible—to ask you to follow this simple procedure: 


@ Submit in writing your requirements for machine tools and industrial 
equipment to us now. 
© Send a typewritten list to your nearest R.F.C. Regional Office listed below. 


© Make your descriptions brief, one line if possible, clearly grouping 


various types of equipment you need. 





The supply of surplus tools is sufficient to the country. | 

meet all of the needs of industry, and in First step in creating jobs is getting 
the event that your local R.F.C. Regional machines in motion faster. 

Office cannot fill your specific require- The 31 strategically located agencies 
ments, it will endeavor to locate needed below are ready to make your reconver- 
equipment from other offices throughout _ sion problems easier. 














ECONSTRUCTION JSINANCE CORPORATION 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY ADMINISTRATION 





Agencies located at: Atlanta * Birmingham «+ Boston « Charlotte * Chicago * Cleveland «+ Dallas + Denver 
Detroit * Helena * Houston + Jacksonville + Kansas City, Mo. * Little Rock * Los Angeles «+ Louisville 
Minneapolis + Nashville * New Orleans + New York + Oklahoma City * Omaha «+ Philadelphia 
Portland, Ore. + Richmond «+ St. Lovis * Salt Lake City * San Antonio * San Francisco * Seattle * Spokane 

104 
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In round house and repair shop, Watson- 
Stillman hydraulic equipment has been known 
for years, along with the part it plays in assur- 
ing quick, economical performance of vital 
work. Whether your needs call for straightening 
and bending presses... portable and stationary 
rail benders . . . jacks and pit jacks, the complete 
range of W-S hydraulic products answers many 





W-S Pit Jack with tele- 
scopic ram. Capacity 
a from 15 to SO toms, lift- 
ing from 49 to 60 inches. 
>, These jacks are equip- 
» ped with double plung- 
>» er hand pumps or 
>» air driven pumps. 
















































HYDRAULIC EQUIPMENT 


wartime requirements on regular jobs and in 
emergencies. These machines and equipment 
benefit by a distinctive background of engineer- 
ing and hydraulic experience. Count on them to 
stand up under the increased work loads caused 
by troop movements and other essential trans- 
portation demanded by the nation. The Watson- 
Stillman Co., Roselle, N. J. 


W-S PIT JACK 


Watson-Stillman Pit Jacks are operated on the 
hydro-pneumatic principle and may be powered 
by either hand or air operated pumps. The jack 
with the telescopic ram, shown here, is most 
convenient for use in shallow pits. The cylinder 
is only half as long as in the plain type, thus 
providing a minimum height above the rails 
and eliminating the need for a sub-pit. Bulletin 
B-8 gives complete details and specifications 
of these jacks. 


Designers and Manufacturers of Hydraulic 
Equipment, Forged Steel Fittings, and Valves 


WATSON-STILLMAN 















































Yes, maintenance can be put on a produc- 
tion basis! You can cut, punch, sheer, 
notch and cope steel plate, angles, tees, 
beams and other forms used in industrial 
maintenance far faster with “Buffalo” Uni- 
versal Iron Workers. Thousands of these 
“Buffalo” huskies are turning out speedier, 
more economical ‘jobs in repair work, new 
construction and straight production work 
. .. in railroads, steel mills, other heavy 
industries. “Buffalo” Universal Iron Work- 
ers are made in a wide range of sizes. The 
various tools may be operated at one time, 
and unskilled operators need little super- 


vision. For full details, prices, write: 


BUFFALO FORGE COMPANY 
174 Mortimer Street, Buffalo, N. Y. 


The punch capacities of “Buffalo” Universal : 5 

Iron Workers range from 13/16” x 7/16” to Canadian Blower & Forge Co., Ltd., 
1%,” x 1%”; shear capacities are from %%” A 

te 1%” plates. Kitchener, Ont. 








@° 


UNIVERSAL IRON WORKER 
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When ALL assembly costs are down in black and white... 
when TOTAL net assembly costs are figured... that’s when 
SPEED NUTS really show results in the Cost Department. 

For SPEED NUTS reduce assembly costs in many ways. 
They completely eliminate lock washers—saving the cost 
of the washers and the time necessary to handle and 
install them. Moreover, hundreds of SPEED NUTS have 
been designed to perform multiple functions and eliminate 
two or more assembly parts. 

SPEED NUTS are applied faster and easier to speed up 
assembly. They can't “‘clog’ with paint or enamel to 
delay the assembly line. “‘Self-retaining” types of SPEED 
NUTS do away with expensive welding and clinching 
operations. And SPEED NUT spring-tension resiliency 
also protects porcelain, plastic or glass parts against 
damage in transit. 

A letter describing your fastening problem will bring 
you full details on how SPEED NUTS will reduce YOUR 
total net assembly costs, too. 


TINNERMAN PRODUCTS, INC.* 2029 Fulton Road, Cleveland 13, Ohio 


in Canada: Wallace Barnes Co., Lid., Hamilton, Ontario 
ln France: A ires Si ds, S. A., Paris 











FASTEST THING IN FASTENINGS...OVER 32000 SHAPES AND SIZES 
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WHY SPEED NUTS ARE FIRST 





















NOTHING LOCKS LIKE A SPEED NUT | 


Only SPEED NUTS provide a COMPENSAT- 
ING thread lock and a SELF-ENERGIZING 
spring lock. As the screw is tightened the 
two arched prongs move inward to lock | 
against the root of the screw thread. These 

free-acting prongs COMPENSATE for toler- | 
ance variations. Compression of the arch in 
prongs and base creates a SELF-ENERGIZ- 
ING spring lock. These two forces combine 
to definitely prevent vibration loosening. 
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In England: Simmonds Aerocessories, Lid., London 
In Australia: Simmonds Aerocessories, Pty. Lid., Melbourne 








PATENTED * Trade Mark Reg. U.S. Pat. Off. 
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a, INDIVIDUAL OPERATIONS MAb} 


@ Twenty-four surfaces are milled, 100 holes are 
drilled, 37 bored, 35 tapped, 10 reamed, 8 faced 
and one counterbored on a planer type G. & L. 
machine to complete this huge revolving frame for 
final assembly. All operations are performed in 
only three settings. 






| 


Machine scales and verniers are depended upon 
entirely to locate all dimensions which are held to 
.002’’ between bore centers and on pad faces. No 
preliminary layout work is required. The massive 
weldment is taken directly to the G. & L. machine 
after fabrication and is mounted on the table for 
machining operations. 


PROFILING USED TO MACHINE CIRCULAR PAD 


G. & L. headstock and table feeds used in combina- 
tion make it possible to profile the circular roller 
path without difficulty. Headstock feed is engaged 
simultaneously with table feed. As a result of this 
compound feed movement, the cutter mills the cir- 
cular path of the roller pad to the required di- 
mensions. 


MAXIMUM MACHINE FLEXIBILITY 


Large complex work requiring ..s 
multiple operations and wide ma- “2% 
chining range is handled far easier 43 
and better on a Giddings & Lewis ; 
Horizontal Boring, Drilling and 3 
Milling Machine. Open construc- i 
tion, simplicity of work setting, 
accuracy of operations and conven--# 
iently located scales and verniers 
give this machine maximum flex-.: 
ibility and versatility. « 

If you are producing work of@ ; ee ees op 
this kind and seek an economi ale 1 aS Planer Type Machine with 
and practical means to better prow 3 / . ee work mounted on table. 
duction, G. & L. engineers will -belg 
you analyze and solve your dil 
machining problems. x 


Planer Type Giddings & Lewis 
‘Horizontal Boring, Drilling 
« totes and Milling Machine. 


a 


“ 
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GIDDINGS & LEWIS 


pee 150 DOTY STREET 
fT) i 


; 
ad 4 








+) > SIMPLE SETTINGS OF THIS HUGE FRAME 


8 


hole; 


a twelve 16° holes. 


SECOND SETTING: 


Mill four pads for 
bearings: and pedestal stand; 
bore 5.904" diameter. 


motor base, six 
counter- 


| 


THIRD SETTING: 


and face 11.499" 7.752''s 


Revole in T op I name for Excavator in fir st work position. 
g 
fe E 


21/32’ ; holes, 
2.002" holes; 


hole; drill, bo 
holes, six 2- 


thirty Ye — 
23/49" holes. 


MACHINE TOOL CO. 


FOND DU LAC, WIS. 


oa G. & L. Planer 
ype Machine Ji 


- 
' 


Left: G. & L. Multiple 





INDISPENSABLE IN A 
LOCOMOTIVE SHOP .. 


Di; to its design, it is obvious that the LUCAS 
Horizontal Boring, Drilling and Milling machine 
is a general purpose tool. Its cost-saving scope of 
application covers so many jobs that many railroad 
shop foremen claim it is indispensable. 


The biggest savings effected are on large and cum- 
bersome parts that require several operations which 
are difficult to handle on any other unit, but simple 
to set up and machine on a Lucas. 





These parts include stokers, feedwater heaters, power 
reverse gears, coal pushers, dry pipes, one-piece 
truck frames and many other components. 


Upper illustration shows a LUCAS boring a stoker 
engine cylinder — the cylinders did not have to be 
removed from the bed. Bottom view shows a recent 
installation drilling holes in a heavy Mallet type 
bumper and supporting bracket. Yes! You can al- 
ways keep a LUCAS saving money in your shop. 


LUCAS MACHINE TOOL CO. 


CLEVELAND, OHIO 
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Westinghouse builds 


Train radio for the Railroads 


men ee 















Westinghouse’s vast experience in railroad elec- side station and train... train to train... engineer 
trical equipment is now applied to building space to caboose. 
. radios designed specifically for railroad operation. The unmatched experience of Westinghouse in 
Westinghouse engineers have proved their ability Train Radio since 1925 is a logical reason for con- 
to design sturdy equipment to meet the toughest sulting Westinghouse to aid in your communica- 


handling and severest weather conditions. tion problems. Write Westinghouse Electric 


This new transportation development Corporation, P. O. Box 868, Pittsburgh 30, 





attains reliable communication between way- Pennsylvania. J-95108 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


FOR OVER 60 YEARS THE BEST KNOWN NAME RAILROAD 





IN ELECTRICAL EQUIPMENT 
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Today’s trend toward maximum structural strength 


with minimum structural weight brings into prominence 
Otiscoloy, J & L’s lightweight steel of high tensile 
strength that affords long wear and service. Otiscoloy 
is adaptable to hot and cold working, is as readily weld. 
able as low carbon steels, resists corrosion and abrasion, 
is available in Plates, Sheets, Light Weight Channels, 
Junior Beams, Junior Tees, Angles, Bars and Jal-Tread 


Floor Plate. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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SILICONES : 
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ky The latest development in Hydraulic Safety Jacks with fully patented 


“Quick Contact” for all lifting, hoisting, pushing and pulling jobs in the maintenance of locomotives 


and cars. 


Sky High Hydraulic Jacks and tools embody the best features of 








modern hydraulic principles especially adapted to Railroad Mechanical Department Tools. 






Sky High will include: 
Hydraulic Draft Gear Tools—for installing and removing draft 
gear in passenger and freight cars. 


Hydraulic Hoist for Heavy Parts—to install or remove quickly, 
heavy parts and fixtures beneath locomotives and cars. 







Portable Rams, Operated by Separate Pumps—for use in close 
quarters, equalizer spring jobs, car straightening, etc. 





Hydraulic “Quick Contact” Safety Jacks—for locomotives, 
cars, etc. 


Hydraulic “Quick Contact” Binder Pushers—for rapid and safe 
installations of Locomotive Binders, etc. 







All Actuating Parts Enclosed—affording longer life through protection 
of vital parts against foreign matter and damage in use and handling. 


Years of experience in design, engineering, and available to you exceptional hydraulic products and pro- 





production of many hydraulic units for installation in air- vide engineering counsel in the helpful solution of your 








craft as well as for their service and maintenance is your problems. Distribution of Sky High Hydraulic Products is 


assurance that United Aircraft Products, Inc. will make “just around the corner.” Watch for early announcement. 


UNITED AIRCRAFT PRODUCTS, INC. 


RAILROAD TOOL MFG. DIVISION 
SKY HIGH 2929 SANTA FE AVENUE © 
LOS ANGELES 11, CALIFORNIA 


GENERAL OFFICES: DAYTON, OHIO 
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SMALL LOT RUNS 








grail now, a great many plants are finding pro- 
duction demands changing from long to short 


runs, with profitable operation more and more de- 
pendent on ability to shift equipment quickly from one 
job to another. 


Five factors enter into profitable small run pro- 
duction: 


1. Speed and ease of changeover—to keep set-up 
time low. 

. Flexibility in tooling—to cover the widest range of 
operations possible with one set-up. 
Dependability—to hold close tolerances without 
time-wasting trouble-shooting. 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS... WITH A WARNER & SWASEY 


TURRET LATHES, SADDLE AND RAM TYPES 
THKAEADING MACHINES 


TOOLS — PRECISION TAPPING AND 
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4, Ease of operation—to speed job through. 
5. Low maintenance costs—to cut overhead that must 
be charged against each job. 

If you'll check up on your own experience with 
Warner & Swaseys—or the experiences of others— 
you'll find that they prove to be at or near the head of 
the list on every one of these five counts! 

Why not let a Warner & Swasey Field Engineer show 
you how the quick adaptability of Warner & Swaseys 
provides the answer to the problem of maintaining 
profits in the days ahead. When you plan your equip- 
ment investment, look beyond the immediate job in 
hand—to years of low-cost profitable operation with 
multi-purpose Warner & Swaseys. 


WARNER 
& 


SWASEY 


1 Co tod ebb el = MM Mole) (1 
Cleveland 


CHUCKING AND BAR 














Hy-Draulic Shaper-Planer Work 
Is ACCURATE ¢ FAST e EASY 


Handy, powerful, durable, the Hy-Draulic 
Shaper-Planer is particularly effective on 


pieces that are too big for large shapers 


yet too small for economical production 
on planers. Accurate, fast, easy to operate. 
It handles such a wide variety of work, 
light, medium and heavy, that it quickly 
becomes one of your most profitable in- 
vestments. Investigate the advantages of 
hydraulic drive and feeds in the Rockford 
Hy-Draulic Shaper-Planer. Write, today, 
for Bulletin 1926. 











* Above, left....A 120” stroke Hy-Draulic Shaper- 
Planer, planing dovetails on cast-iron slides. Extra 
crossrail head reduces planing time. 


® Above, right.... Same Shaper-Planer roughing a 
gang of cast steel steering gear parts. Note cross- 
rail head and side head are both working on inter- 
mittent cuts. 


ROCKFORD HY-DRAULIC SHAPER-PLANERS 
Available in stroke-lengths of 42”, 66", 90", 120” and 144’. 
Hy-Draulic Shaper-Planer speeds and feeds are infinitely 
adjustable in specified ranges. Economical standard con- 
stant speed electric motor drives hydraulic unit. 


ROCKFORD MACHINE TOOL CO., ROCKFORD, ILLINOIS 
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SHAPERS PLANCRS ZN) sorrees 


SHAPER-PLANERS 
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POWER CONVERSION 
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The Westinghouse Ignitron Principle provides a reliable 
method of starting an arc in a few micro-seconds, at the 
beginning of each conducting period and permits the arc 
to extinguish when the anode is not conducting current 
This principle permits use of minimum shielding, there- 
by lowering arc losses. These inherently low losses provide 
remarkably high efficiency at low loads, as well as under 
heavy load conditions. The ignitron rectifier consists of the 
correct number tubes, for the required KW output Each 
tube is complete with its anode, cathode and Telalicoles 


- 
and is evacuated and permanently sealed at the factory 


Conaul Whiting house 


Get al\ the facts of this 


\deal Power Unit. Call at 
your nearest Westinghouse 
office or write tor B-3646- 

“\GNITRON UNIT SUB 

SAP ORL@)» Ween Tittatel atoltht: 
Electric Corporation, P O 
Box B68, Pittsburgh 30, Pa 


‘ 





you wouldn't 





It is just as foolish to put carbide cutting 
tools on an out-moded lathe. Carbide 
tools have increased horsepower re- 
quirements as much as 300 per cent. 


Modern Jones & Lamson Lathes are designed 
specifically to carry this extra load, and 
more. They have the power, they have the 
rigidity, they are easy to operate. 


Now is the time to check your equipment. 
Plan now to scrap obsolete machines and | 
replace them with good War Surplus ma- ‘ : \ 
chines or new machines. Our engineers will 

be glad to assist you. 





What HORSEPOWER Are You Using ? 


This cut, on 2-inch bar stock, requires 300 per 





cent more horsepower with a carbide tipped tool 





than with a high speed steel tool, and Carbide 


halves the cutting time. 
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na 


JO s sO | 
N E & L A M N Mar@ftacturer of: Universal Turret Lathes + Fay Automatic 


MACHINE COMPANY Lathes * Automatic Double-End Milling and Centering Machines’ ' 
Automotic Thread Grinders * Optical Comparators +» Automatic 
Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 
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...with GIANT SIZE dates 


| Each numeral 1°4" high—that’s the feature 


of this beautiful new six-color POST 1946 


| Calendar—overall size 12"x20". Each date of 


the week is designed to be legible from any 
spot in the drafting room. The entire current 
month with ultimate and proximate months 
appear on each weekly page. The calendar 
is in full, brilliant color and includes a sec- 
tion devoted to significant drafting room 
data, covering charts on wire and sheet 
metal gages, screw threads, bolt heads, pipe 
and pipe fittings, gears, metric equivalent, 
and complete twelve-month calendar. 


December, 1945 
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OHIO 
HORIZONTAL 


BORING, DRILLING AND 
MILLING MACHINES 


Ohio Dreadnaught and 
Super-Dreadnaught 
Shapers are known 
throughout the railroad 
industry for their 
ruggedness, power, 
capacity and accuracy. 
Complete line of railroad 
attachments. ' 

















@) roa lear celilicliesielslile Mm Saliilire Molle Muliliiire| 
Machines, with their power, precision, con- 
venience and safety have helped make new 
records in the railroad field and elsewhere. 
They are available in 5” and 6” spindle 
sizes in both table and floor models. No 
reconversion delays; we are ready to serve 
you promptly. Write for Bulletin 1000. 


THE OHIO MACHINE TOOL COMPANY 


Millina hich P 1 att baleter ¢ Buck Serving the Metal-Working Industry Since 1887 
illing high tensile cast steel unit bolster for a Buckeye 
six-wheel locomotive tender truck on an OHIO horizontal. KENTON, OHIO 


gi DREADNAUGHT 


"HORIZONTAL BORING, DRILLING «xo MILLING MACHINES + SHAPERS + PLANERS 
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IN RAILROAD TOOL ROOMS, TOO 


Gisholt Turret Lathes Pay Out 


In meeting wartime emergencies, railroad shops 
all over the country have proved the value of 
Gisholt Turret Lathes—building stocks of standard 
replacement parts—saving time and money to keep 
the rolling stock rolling. 


But here’s another example—in the tool room of 
a locomotive boiler shop. Here Gisholt Turret 
Lathes are used to manufacture a variety of boiler- 


m i , ) 
aker tools and flue cleaner parts. Producing them Boilermaker tools, flue cleaner parts and other mis- 
even in such small quantities as 12 per lot, this cellaneous railroad parts such as these are produced 


‘ : : quickly, accurately and at low cost, thanks to Gisholt’s 
Gisholt 1 L High-Production Turret Lathe proved easy tool set-up and simple operation. Complete 


itself both practical and profitable—doing more information on request. 


work than two other type lathes, and at lower cost. GISHOLT MACHINE COMPANY 


Gisholt engineers, familiar with railroad shop 1293 East Washington Avenue « Madison 3, Wisconsin 
work, will gladly discuss your particular problems 
with you. 


Look Ahead... Keep Ahead... With 
Gisholt Improvements in Metal Turning 





TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
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Now you can profit from increased versatility in this deep 
throat Acme Universal Turret Lathe. Designed especially 


a! 
to machine those forgings, tubings and similar-large diameter 


pieces requiring a deeper throat and greater chuck capacity, 
this Acme Turret Lathe is a welcome addition ‘to your plant. 


This machine, likewise, includes a triple roller bearing 
spindle and brake, hardened steel vees, extended square turret 
cross slide and rear tool post, and rapid power traverse for 
longitudinal movement of the hexagon turret. All moving parts 
run in an oil bath. 


We'll be pleased to furnish you 
specific information at your request. 


MACHINE TOOL 4, 
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E SELLERS 90” DUAL DRIVE 
A ENGINE DRIVING WHEEL LATHE 


| 

75 YEARS AGO (that’s before your time) America’s infant rail- 

roads and locomotive builders depended on Sellers lathes to true their engine driving || 

wheels. These tools, though crude and slow, were the best available, and played | 
no small part in the rapid growth of the world’s greatest transportation system. 


Today Sellers presents a Dual Motor Engine Driving Wheel Lathe of such accuracy | 
and ease of operation that it has no counterpart in performance. Details of its design, | 
capacity and operational features will gladly be sent you on request. 


Wm. SELLERS & COMPANY 


16th & HAMILTON STREETS ¢ PHILADELPHIA 





SELLERS PRECISION TOOLS SINCE 1848 | 





Duff-Norton 


tin Motor Operated 










Powe r Ja Cc k Ss : Jack-Handle Days... 


According to the best estimates of time-study men 
on one of our major railroad systems, two 50-ton 
air-operated jacks installed at an average freight 
car repair point today will havg paid for themselves 
by savings in labor costs - within 15 months. 


elves 
Right! Paid for yee ths! 
that’s RGN” ithin 15 mor 



















Even more important are the man-hours saved for 
use on other work and the increased speed of car 
release from repair points. Experience has shown 
that about 800 hgurs of mechanics’ or helpers’ 
time has been ed through such an installation 
during the cou of a single year. 





’ 
r d | 
[\- ours save 
ll 
DUFF-WORTON ge ; ¥ Fe At an exceptionally busy shop point such an in- 
JACKS F $4. stallation, made in 1937, was paid for within the 
first four,months after the jacks were delivered. 


rst 4 months 


g00 h 

































within the fi 


Various committees of the Car Department 
Officers’ Association and other groups have urged 
consistently that more attention be paid in the 
expenditure of mechanical department funds to the 
needs of car repair points. Whether the men on the 
locomotive side have been more articulate in 
expressing their needs isn’t clear but generally it 
appears that a new shaper for the backshop or a 
lathe for an enginehouse is more likely to be 
approved than two jacks for the car yard. Their 
relative cost is small, the rate of amortization on 
the investment high but at all too many points the 
jack-handle rather than the air-line lifts cars. 

What is true of car jacks is true of many other 
items of equipment in use at car repair points. 
A therough study on any system of the possibilities 
of employing modern tools and devices would 
enable car department officers to approach manage- 
ment intelligently with requests for appropriations. 
The accumulated labor cost and car-release delay 
time represented by jack-handle days should con- 
vice even a stubborn management in times much 
harder financially than the present. 





















Results of long shop service definitely prove the 
advantages of Duff-Norton Air Motor Operated 
Power Jacks, bearing out the claims for speeded-up 
repair work and man-hours saved. 

The complete line of Duff-Norton Air Motor 
Jacks includes 5 types in capacities from 20 to 100 
tons for every type of roundhouse and car shop 
work. Write for descriptive literature. 




























“An editorial appearing in a recent 
issue of Railway Mechanical Engineer." 


THE DUFF-NORTON MANUFACTURING CO., Pittsburgh, Pennsylvania 


CANADIAN PLANT: COATICOOK, QUE. e@ REPRESENTATIVES IN PRINCIPAL CITIES 
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All Steel Construction 
Mica Insulation 

Rugged Terminals 
Provision for Expansion 
Adequate Ventilation 
Unaffected by Vibration 


Moisture Resistant These Post-Glover Standard Resistor Units will increase pro- 
Corrosion Protected duction equipment availability thru reduction in motor 
maintenance and machine hours lost from electrical failures. 
P-G Steel Grid Resistors are rugged because they are built 


of steel and mica. Add to this, sound resistance values with 


BULLETIN No. 500 
iS AVAILABLE FOR 


DETAILED RESISTOR DATA exist. Specify P-G for your next application, especially, if 


ample capacities and failures due to resistor trouble cease to 


+ your operating conditions are severe. 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 














MEET TOOLROOM TOLERANCES 


The Wm. Schollhorn Co,, 
New Haven, Conn., uses this 
Hanchett 300 to finish-grind 
jaw members and other parts 
for Bernard Pliers. Also han. 
dies work up to 12” wide, 36” 
long and 10” high. 





VERTICAL 
SPINDLE 


HYDRAULIC 
TABLE 
TRAVERSE 


with the HANCHETT 
"300” Surface Grinder!... reine ene ool 


Bernard Pliers are produced in MRL 
volume, sell at low cost. Grinding 


Here’s a typical problem solved with a Hanchett 300 Surface 
Grinder: 


needed. Since the 300 is semi-automatic, operator merely loads 


chuck, starts machine and unloads finished pieces — a fast, simple 


The Wm. Schollhorn Co. manufacture¢ Bernard Parallel-Action operation. And the 300 works easily to tolerances of .0002 — 


Pliers — mass-produced hand tools that have many replaceable and assured accuracy on every piece ! 


interchangeable parts. For this reason stock must The Hanchett 300 is built in several sizes, for 





be removed within extremely close tolerances — USE THE 300 FOR GRINDING varying requirements. And remember —Hanchett 


yet the finishing cost per unit kept very low. Dies... Knives. . . File Blanks manufactures all types of Surface Grinders. If 


That's why the Hanchett 300 got the job. Parts for Locomotives, Auto- 
mobiles, Aircraft and Home 
Appliances. can be sure of unbiased information at no obli- 


your problem is Grinding, consult Hanchett. You 
Its long, rectangular magnetic chuck firmly grips 














a large number of small parts — no fixtures gation. Write today for Bulletin 


Today for Bulletin 161-8RL 
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Railroads Can Count on CRANE 
for this Vital Equipment 


In meeting the needs of modernization and building programs 
... with complete assurance of ample selections and adequate 
supplies of these three classes of equipment... your logical part- 
ner is Crane. Depending on Crane not only simplifies buying 
procedures; you buy with complete confidence because of Crane 
Co.’s long experience in manufacturing to railroad standards and 
the ability to help apply this equipment most efficiently. 


passenger cars 


Complete selections of smartly styled, 
compact, durably built fixtures in prac- 
tical designs for all passenger accom- 
modations. In every one installed in 
your cars, the sparkling, easy-to-clean 
beauty of Crane vitreous china, the de- 
pendability of working parts, plus the 
prestige of Crane in home plumbing, 
will give evidence of careful attention 
to travelers’ comfort and convenience. 


CAR PIPING EQUIPMENT — Crane 
Railroad Plumbing includes valves, fit- 
tings, and pipe for all utility services. 


5. Veping Madleriale 


for all railroad needs... 


Valves and fittings marked 
Crane-A.A.R. give you pos- 
itive assurance of rigid adher- 


a 
* 
* 
* 
oa 
° 
7 
. 
e For a truly complete piping materials 
. 

ence to specifications and of ° 
4 
* 
e 
+ 
s 
+ 
a 
* 
. 
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service—for installations in shops, 
power houses, service buildings, sta- 
tions, or on rolling stock—come to 
Crane. Choose for every need from 
the world’s largest selections of quality 
valves, fittings, pipe, piping specialties 
and fabricated pipiag—in brass, iron, 
and steel—for all working pressures 
and temperatures. 


like dependability in every 
item. Choose from a wide 
range of brass globe and an- 
gle valves, and malleable iron 
fittings, unions, and union fit- 
tings, also A.A.R. forged steel 
unions. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


=@ls VALVES + FITTINGS ~ PIPE 
PLUMBING + HEATING - PUMPS 
38 
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RAILROAD SHOPS 
USE 





FOR HIGH SPEED, LOW COST 
PRODUCTION OF A WIDE RANGE 
OF FORGINGS 


AILROAD shops continuously require a large variety of 
forgings such as Brake Pins, Grab Irons, Brake 
Hangers, Square Head and Hex Head Bolts, Miscellane- 
ous Pins, Rivets, etc. Since forgings are such an important 
part of their daily production operations itis most essential 
that their forging machines provide the widest range and 
greatest dependability, coupled with high production at 
low cost. AJAX FORGING MACHINES, built on the 
basis of mechanical soundness, with their exclusive, 
patented mechanical features, meet these exacting re- 
quirements and are being used extensively in Railroad 
Shops throughout the world. 


Write for Bulletin 65-B 





MANUFACTURING COMPANY 


EUCLID BRANCH P. O. CLEVELAND 17, OHIO 


110 S. DEARBORN ST. : CHICAGO 3, ILLINOIS 





wile To Take it!" 








GARLOCK 7021 Compressed Asbestos 
Sheet Packing is available in sizes 40'' x 
40" and larger. Thicknesses 1/64" to Va’. 


GARLOCK 7022 Gaskets—cut from this 
sheet—are available in all sizes and shapes. 


Garlock 7021 Sheet Packing won't have 
to stand up against the impact of a rushing 
ram, of course, but if it did we think it could 
take it. For this compressed asbestos sheet 
is plenty tough. GARLocK 7021 gives excep- 
tional service on pipe lines and other equip- 
ment handling gasoline, oil, gas or steam at 
high temperatures and extreme pressures. 
Avoid gasket failures and expensive shut- 





downs by standardizing on GaRLock 7021. 


THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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Another NELSON cost-cutting Railroad Application 


How to speed up CAR RE-FLOORING 
with NELSON STUD WELDING 

































ieee the passenger 
car re-flooring job shown at 





right required drilling through 





car sills and floor beams to take 





through-bolts securing the fur- 





ring strips and interlocked steel 
sub-flooring. In order to insert 
and tighten the bolts, it was nec- 
essary to remove much of the 
equipment underneath the car, all 


of which had to be reinstalled. 


With the Nelson Stud Welder on 
the job, the necessary studs were 
welded on top the car sills and 
floor beam as shown in the photo 
(welding time, '4 second per 
stud). The drilled furring strips 












and sub-floor sections were thn Ek TL Photograph courtesy Southern Pacific Company 
slipped over the studs, nuts run 
down, and the composition floor- that will more than pay its way in amy shop, on repair, 
ing troweled in and finished. No under-car equipment maintenance or new construction work. Full informa- 
was removed; in fact, no man was required beneath tion available on request, or a demonstration at your 
the car at any time. The result was a securely-an- convenience will gladly be made by our nearest Field 
chored floor, completed days ahead of usual time. Engineer. Write or’ wire: 
Flooring installation is just one of the jobs that the 
Nelson Stud Welder can do better at substantial sav- N t L 5 Oo N 
ings in time and money. Studs from 4” to 34” in 
diameter, and up to 8” long, can be welded in any 

SALES CORPORATION 





position in a half second; the completely-automatic 





Nelson Stud Welder is easily portable, works from LORAIN, OHIO 






any standard welding generator, and is compact for Representatives and Distributors for 
a “ nay we ss : Nelson Specialty Welding Equipment Corp Nelson Stud Welding Corp. 
easy handling in “tight” places. It’s a versatile tool San Leandro, California Lorain, Ohio 














OTHER NELSON FLOORING METHODS 
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SLOTTED NUT AND STUD WATERTIGHT SCREW AND FEMALE STUD STUD SECURING FURRING STRIP 





OTHER NELSON FLUX-FILLED STUDS 
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INSULATION EYE BOLT METAL LATH LAGGING METAL LATH GROOVED 
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WHITING CAR WASHERS MEAN FAST, THOROUGH WASHING JOBS 


Whiting Car Washers handle coaches, tenders, and Diesel-electric 
locomotives at the rate of 90 feet per minute—and cars go back into 
service clean. All models safeguard car finish by using either water 
sprays alone or cleaning solution, follewed by a carefully timed water 
rinse. Self-aligning brushes automatically compensate for car tilt and 
assure thorough washing. Write for information. 


CORPCRATION 
15609 Lathrop Avenue, Harvey, Illinois 
RAILROAD MAINTENANCE EQUIPMENT 


DROP PIT TABLES e LOCOMOTIVE HOISTS e HIGH-LIFT JACKS e LOCOMOTIVE SPOTTERS 
CAR WASHERS e CINDER CONVEYORS e TRANSFER TABLES e CROSSOVER BRIDGES 
Offices in Chicago, Cincinnati, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, 
St. Louis, and Washington, D.C. Agents in other principal cities. Canadian 
Subsidiary: W biting Corporation (Canada) Ltd., Toronto, Ontario. 
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KENNAMETAL K6§... 
We 2 wt 


CAST (ROW 
CDMA Lm iiLia 





STRENGTH 
EZ LL ae 





n providing a carbide for cast iron jobs involving rough or interrupted cuts it 
has usually been considered necessary to sacrifice some hardness for the sake of, 
strength, with consequent shortening of tool life. 

This is no longer necessary. Metallurgists of Kennametal Inc. have found a way 
to produce a 2 in 1 composition. It is hard and strong. These characteristics are both 
present to a high degree in Kennametal K6 grade, because of its uniform, strongly- 
coherent structure. 

It has ample strength to withstand the shock of machining rough, sandy, or 
chilled castings, even though they are out of round, or have surface interruptions — 
and at the same time it has sufficient hardness to effectively resist abrasion, and hold 
its keen edge for a remarkably long time. 

This new and improved tungsten carbide can be used with entire satisfaction 
for roughing, finishing, and precision boring. Scores of cases on record demonstrate 
its widespread effectiveness. 

K6 blanks, and complete single point tools, are now available from stock in 
all standard styles and sizes. Use them on cast iron machining jobs to assure high- 
est production with lowest tool cost. Remember also, that this grade of Kennametal 
is equally effective on milling—which is essentially interrupted cutting. 


A 


4 KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 
TRADE MARK REG. 
U.S. PAT. OFF. 


KENNAMETAL Gee., LATROBE, PA. 
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FOR ALL THESE SERVICES... 
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Air brake pirin 















Water cooling line 


Hot and cold water syst 


Air conditio 





Lubricating oi! ¢ 
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Yes, on tough jobs like these, where brass or copper pipe 
or copper tubing is used, Walseal bronze valves, fittings, 
and flanges do a two-fold job. 





| They make leakproof, trouble-free connections that 
* are permanent... vibration-proof, corrosion-resistant 
— connections that will not creep or pull apart; that 
literally join with the pipe to form a “one-piece pipe 
line.” 


2 They eliminate the need for maintenance and costly 
* repairs — especially important where lowered op- 
erating costs are imperative. 


For these reasons more and more piping installations are 
being made with the modern Silbraz joints, using Walseal 
products. For complete details on Walseal products, write 
for a free copy of Walworth Circular 84. 























* 
JOINTS 


MADE WITH WALSEAL* PRODUCTS 


No. SSWS — 150-Pound 
Bronze Globe Valve 
with Renewable Disc, 
Lock-on Disc Holder, 
and Walseal Ends. 





No. 225PWS 350- 
Pound Bronze Globe 
Valve with “500 Bri- 
nell” Plug Type Seat 

a and Disc, and Walseal 
Ends. 





Walworth also manufactures a complete line of 
bronze, iron, and steel valves and fittings, in- 
cluding a complete line of bronze A.A.R. and 
Monel Globe and Angle Valves. A detailed 
description of the entire line is included in 
Catalog 42. Write for your free copy today. 
*Patented — Reg. U. S. Pat. Off. 


| Make it a “one-piece pipe line’ with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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PROBLEM: 


To find insulated 
cable for battery- | 
charging leads — | 
immune to 


attack by electrolyte 


An Ohio steel mill required insulated 
cable for its battery-charging equipment, 
which consisted of a 250-kw generator 
and a 27-panel switchboard. Cable was 
needed for leads from panels to batteries. 
As the leads ran underground, the cable 
insulation had to withstand moisture as 


RESISTS CHEMICALS— FE, meno! Style FL cable is 


highly resistant to oils, water, mild acids, and alkalies— 
and weather. It is tough and stable, is flexible at low 
temperatures, and has high dielectric strength. Flamenol 
does not support combustion—therefore, prevents outages 
due to fires. Requiring no protective braid, it reduces the 
volume of wiring and eliminates terminating problems due 
to fraying. Its insulation strips easily and leaves the con- 
ductor surface untarnished. 


7  —— 
A G-E “FIRST Only G.E. makes Fidmenol cable. 
Flamenol is the original cable insulated with plasticized 


polyvinyl chloride. G.E. introduced it in 1935—not as a 
substitute for rubber-insulated cable but as a new type 


GENERAL @ ELECTRIC 


Keep on buying BONDS — ond keep ol! you buy 


December, 1945 


souven wire CMENOL canus 








well as electrolyte fumes and accidental 
contact with the electrolyte itself. Four 
years ago, at G.E.’s suggestion, Flamenol* 
Style FL insulated cable was selected for 
the job. The mill reports that the original 
installation is still giving trouble-free 
service. 


possessing desirable properties not obtainable in rubber. 
To find out how Flamenol can help solve your problem— 
save you time, trouble, and expense—ask our local office, 
or write Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


*Trade-mark reg. U.S. Pat. Off. 
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ABRASIVE SCALE particlesham- 
mer at the seats of blow-off re 
valves... corrosive anderosive § 
hot waters add their destruc- ’ 
tive force. Yet the first Monel 
trim on a T.Z. valve used by . 

the New Haven was still in § 

service after 12 years! A recent a ' 
eerunt showed 272 of 331 New i = 

Haven locomotives equipped EROSIVE STEAM, direct from the locomotive boiler, blasts 
° with full force at the inner cylinders of steam separators, 
4 onths. Over 4 years 

3 

3 






































with Monel-trimmed T.Z 

valves. A New Haven execu- often causing failure in as little as 3 m 

tive writes“... The Monel seats ago, the Dri-Steam Products Co. fabricated a new-type 
have given very satisfactory f Monel. Since then, with more than 300.in 


service... very few have been service, not one Monel separator 

renewed...” INCO Nickel al- long life, the Monel separator costs 30% less.- . weighs 

loys defeat abrasion. | only half as much as separators made of the metal for- 
 merly used. INCO Nickel alloys defeat erosion. 
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TEMPERATURES TO 750° F....more 
than 200°F. beyond the limit 
usually considered reasonable for 
ives... and pressures to 
had to be handled by 










CORROSIVE WATERS cannot 
harm the fine (.006”) wires 
that form the Knit Metal Mesh 
feedwater filters used by the 
Vermont Central R. R. The 
14” x 20” pads provide 15,000 
square inches of filtering sur- 
face with a million meshes to 
snare dirt, scale and oil from 
the feedwater. They are easily 
cleaned with steam or any or- 



























built valves with all 
were installed. Now, after more 
than 1,150,000 miles of service, 
the majority of the original Monel 


valves are still at work. Burling- 





































dinary solvent... resist break- 

age and corrosion because they ton states: “Monel valves are one 

are knit of strong, tough, corro- 4 of the few foolproof parts of a 

sion-resistant MONEL. INcO locomotive.” INCO Nickel alloys 
deteat high temperatures. 






Nickel alloys defeat corrosion. 
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FATIGUE... 100,000,000 flexings 
a year must be withstood by the 
spring pendulum used in the 
Code Transmitter built by the 
Union Switch and Signal Com- 
pany. The transmitter, operating 
directly through track rails to 
wayside signal, engine cab sig- 
nal, or both, shows traffic condi- | 
tions on the trackage under its | HEAVY STRESSES, corrosive gases and abrasive grit gang 
control. The spring which vi- up on locomotive boiler eed pumps. Sending 110 to 200 
brates as much as 100,000,000 gallons of water into the boiler at 4 rate of 74 to 80 strokes 
e, the pump must withstand heavy stresses. The 



































times a year is made of fatigue- per minut 

resistant “Z” Nickel. In years rods are exposed to grit, sleet and corrosive gases. Linings 

of service, not one “7” Nickel must retain a smooth highly polished surface. Since 1922, 
achinery Co. has been making 











transmitter spring has worn out. Worthington Pump & M 
vital parts of these pumps from Monel. INCO Nickel alloys 


INCO Nickel alloys defeat fa- 
tigue. defeat heavy stresses. 
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67 Wall Street, Sia York 8, . Y. 
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WONEL « °K" MONEL + “S" MONE’ 
© °R" MONEL © “KR” MONEL + INCOREL 
: s + “T" NICKEL + NICKEL + Sheot.. Strip..Red 
o- oo «- Tabing.. Wire.. 
. ee aeaee (Gas & Electric) 
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RECTOX BATTERY 
CHARGER 


FOR A FULL-CHARGE IN THE YARD OR A 
BOOSTER-CHARGE ON A SHORT “LAYOVER” 





RECTOX Offers All These Advantages 


ADAPTABLE—Automatic or nonautomatic types 
available; for either Diesel locomotives or pas- 
senger car batteries. 

ROLLS FROM CAR TO CAR—Its narrow width per- 
mits use between adjoining tracks. Low center 
of gravity minimizes danger of tipping. Has 
parking brake. 

DEPENDABLE AND “‘TROUBLE-FREE''—over an un- 
limited life, with low maintenance. 
ECONOMICAL—High charging efficiency, particu- 
larly on 50% to 75% load, lowers power costs. 
SAFE—Thermal-overload protection; battery cir- 
cuit fused. 


A RECTOX COPPER OXIDE DISC 


The Rectox plate assembly is 
composed of a series of large 
copper oxide plates, 45” x 12” 
assembled on an insulated bolt. 
Rectox Rectifiers, installed more 
than 16 years ago, continue to 
give dependable operation. 


Westi ghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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Diesel locomotive and passenger car storage batteries have 
to operate continuously, under all conditions of weather and 
tough service. In a great many instances, charging of these 
batteries has necessarily been “catch as catch can”. 


Mobile Westinghouse Rectox Railway Battery Chargers 
are “made to order” for such a situation. As car or loco- 
motive rolls to a stop, the Rectox charger is rolled up—is 
plugged into the 230-volt, 3-phase, 60-cycle, a-c outlet, also 
plugged into the battery ... the selector and tap switches 
set, and the battery is immediately “on charge”. 


Car or locomotive standing time becomes Rectox charging 
time—from short boost to full seven to eight-hour charge. 


The nonautomatic type is for manual control, boost 
charging. 

The automatic type has a temperature compensated volt- 
age relay for two-rate charging of lead-acid batteries, Nickel- 
Alkaline batteries are charged by the modified constant 
current system. An adjustable time switch automatically 
terminates the charge. 


Another invaluable Westinghouse contribution to mod- 
ern railroading, Rectox is timesaving, battery-saving and 
moneysaving. For complete information call your nearest 
Westinghouse office or write Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pa. J-21354 


RAILWAY BATTERY CHARGERS 





























Build up worn Crown Brass this service-proved way 


Crown BRASS and other bearing surfaces that 
have become worn can be reconditioned quickly 
and economically with Airco No. 19 bronze. This 
electrode was developed especially for building up 
worn, bearing metal by welding, and it is success- 
fully employed by a number of railroads. 

Airco No. 19 bronze has a high lead and tin con- 
tent, with virtually the same analysis as poured 
brass bearing metal. It is applied either by car- 
bon arc or metallic arc welding. 

Quantities of worn crowns may be built up 
quickly by use of a positioner similar to that 
shown above. The bronze deposit is applied to the 

back and face of the crown 
for a distance of four or five 


inches from the toe edges. 
Air 
Reduction 





BY WELDING 
with 


Crown and back end main rod brasses after 
having been built up with Airco No. 19 bronze. 


Service-worn welded crowns can be rebuilt many 
times by welding providing the brass remains in 
good condition. 

Driving box laterals, shoes, wedges, and other 
locomotive wearing parts can be rebuilt and main- 
tained economically by this method. For further 
information, fill in the coupon, and mail today. 





60 East 42nd St. NX 

New York17, N.Y 7 
Please send me a copy of ‘“ 
explanatory folder ADG-2011 ‘“ 
F P 











Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, W. Y. 
ln Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 


Represented internationally by Airco Export Corporation 
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NEWTON HEAVY DUTY 
RADIUS LINK 
GRINDING MACHINE 


Bulletin No. 850 covering this new 
Newton Radius Link Grinding Ma- 
chine is now ready. Send for your 
copy today. 


Designed especially to grind the 

radii of locomotive links and mating 
blocks. Soundly engineered design, extra construction 
rigidity and positive accuracy provide for faster, better 
and more economical operation. 


BUILDERS OF RAILROAD SHOP TOOLS SINCE 1861 





BETTS * BETTS-BRIDGEFORD*® NEWTON # COLBURN #@ HILLES & JONES e MODERN 


CONSOLIDATE D 


MACHINE TOOL C ORO RATION 


ROCHESTER 10,NEW YORK 




























There are important uses for HYCAR on every train...in every yard 


OMORROW’S trains, both 

freight and passenger, will be— 
aboveall—modern. They will be faster, 
safer, better-looking, more comfort- 
able, more efficient, more dependable. 
They will also be more economical 
to operate, thanks in part to HYCAR 
synthetic rubber, a modern material 
that will contribute to the new effi- 
ciency and dependability. 

The use of HYCAR has improved 
hose, gaskets and seals, bushings, 
vibration dampeners, mountings, dia- 
phragms, window strips, floor mats, 
and dozens of other rubber parts. 
Wherever there is a resilient part— 
in train or yard—that’s exposed to 


oil, dirt, abrasion, sun, heat, cold, or 
other destructive elements, that part 
should be made from HYCAR. HY- 
CAR parts give dependable perform- 
ance throughout a long life, and save 
money by reducing maintenance and 
replacement expense. 


As suppliers only of raw synthetic 
rubber we make no finished parts of 
HYCAR. But we will be happy to 
cooperate with you and your supplier 
in the development of rubber prod- 
ucts requiring specific combinations 
of the properties shown in the box 
at the right. For assistance in your 
problems write Hycar Chemical Com- 
pany, Akron 8, Obio. 





CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


1. EXTREME OlL RESISTANCE — insuring dimen- 
sional stability of ports. 

2. HIGH TEMPERATURE RESISTANCE—vp to 250° 
F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—50% greater thon 
natural rubber. 

4. MINIMUM COLD FLOW — even at elevated 
temperatures. 

5. oe ene FLEXIBILITY — down te 

6. IGHT WEIGHT—15% to 25% lighter than 

7. AGE RESISTANCE—exceptionally resistant te 
checking or cracking from oxidation. 

8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after con- 
tect under pressure. (Metal ad! can be 
readily obtained when desired.) 











Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syrthilc Reubler 
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RIGGERS’ HAND BOOK FREE 
Shows sling types, fittings, 
capacities, Write for your 
copy. 


SPATENTS: U S , 475059, 162467), 
742641 21427642, 7299%68, 
CANADIAN, 2528674, 250066 
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Handle shop and derrick lifts safely 
with YELLOW STRAND BRAIDED SLINGS* 


Scores of railroads have taken a fresh hold on the sling question 
as a result of wartime experience in shortening lay-up time. And 
what a grip you'll get by using Yellow Strand Braided Safety 
Slings in shops, yards, stores departments and on wreckers. Here 
you see such varied lifts as a steam locomotive, flat car (at the 
drawbar), main rod, pair of axles —and the list could include 
Diesel-electric bodies, motors, pistons, trucks, wheels, brake 
rigging assemblies and numerous other parts. 

Tough Yellow Strand Wire Rope provides the strength in this 
efficient sling. The patented braiding adds flexibility, kink-resist- 
ance and a snug grasp on odd-shaped objects. The combined 
result is a time-and-labor-saving sling with less weight than chain 
of like capacity... with limberness well suited to Manila rope 
jobs... with greater security for men and loads. 

Properly fitted, Yellow Strand Braided Slings will give long- 
lived, economical service. Write now for information. Broderick & 
Bascom Rope Co., St. Louis 15, Mo. Branches: New York, Chicago, 
Houston, Portland, Seattle. Factories: St. Louis, Seattle, Peoria. 


BRODERICK & BASCOM 


BRA/DED SAFETY SLINGS 
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CLEVELAND, OHIO 











Keep that pencil sharp with FIRTHITE 














During the war it was a mat- 
ter of production speed ... and 
carbide cutting tools were 


the answer. 


Today it’s a matter also of 
keeping operating costs down. 
High production, yes .. . but 
at costs that meet or beat 
competition. Again Firthite 
sintered carbide tools will help 


you keep red ink out of your 





records, while turning out a 


better, more salable product. 


if you have a tool or die problem 





STEEL COMPANY 


McKEESPORT, PA. - NEW YORK » HARTFORD + PHILADELPHIA + PITTSBURGH - CLEVELAND - DAYTON - DETROIT - CHICAGO + LOS ANGELES 
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Forging Faster... | 
Better . . at Higher 
Temperatures 


[" takes a good hammer to 
forge the tougher carbon and 

alloy steels of today, but it 

takes a hammer with designed 
Ry, superiority to forge them with 
mais : economy, speed and at a high 
rateof production. @ The Cham- 
bersburg Pneumatic Forging 
Hammer has a greater forging 
output than any other hammer 
of its type... it works at higher 
impact speeds, has a heavier 
anvil, delivers more powerful 
blows and permits greater ease 
in control of blows . . . all help- 
ing to produce better forgings 
to closer limits. Write for 
Catalog. CHAMBERSBURG 
ENGINEERING COMPANY, 
CHAMBERSBURG, PENNA, 


: 
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CHAMBERSBURG 


HAMMERS - CECOSTAMPS - PRESSES 





RAILWAY MECHANICAL ENGINEER 








Com SO EFFECTIVELY THAT OIL NEED NEVER BE DISCARDED! 
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QUESTION: What Steps Are Necessary to Restore 
Oil for Re-Use? 


ANSWER: For best results, the oil should be heated, to 
remove moisture and fuel dilution (if present). Then, 
solids, asphaltic materials and acids should be removed 
by contact with earth and filtration. Acidity should 
be reduced to new oil values. 


QUESTION: Can All These Steps Be Carried Out 
in a Single Piece of Equipment? 


ANSWER: Yes, the YM Oil Refiner, a single self-con- 
tained unit, provides for both heating of the used oil, 
and for two-stage filtration. 


QUESTION: Is the YM Process Eco- 
nomical and Simple to Operate? 


ANSWER: For every dollar spent for filtering 
materials, the YM method removes more 
pounds of contaminants than any other 
method known. Automatically controlled, 
the Oil Refiner needs little attention from 
the operator —no special skill is required. 


THE YOUNGSTOWN MILLER COMPANY 


A Subsidiary of Walter Kidde & Company, Inc. 


1221Kidde Avenue, Belleville 9, New Jersey 


QUESTION: Is the Restored Oil Equal to New 
Oil? 


ANSWER: Oil restored in the YM Oil Refiner can be used 
in the same manner and place as new parent oil. 
In fact, the restored oil, having been tempered, is 
frequently more stable than new oil. 


QUESTION: What Kinds of Oils Can Be Restored 
in a YM Unit? 


ANSWER: Practically any kind used by industry. You'll 
find a helpful list in our YM bulletin—just mail the 


coupon for a copy. Or write us about your specific 
problem. 








The Youngstown Miller Company 
1221 Kidde Avenue 
Belleville 9, New Jersey 
Gentlemen: 
Please send me furt 
Oil Refiner—and names © 


EE 


her information about the YM 
f users in this locality. 


Name__—_ 
Position 
Company__—_——— 

Street Address_— 


City and State 
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Modern 


IN EVERY DETAIL 





CLASS H STEAM DRIVEN COMPRESSOKR 


ORTY years of experience went into the 


high overall economy of these CP machines. 





building of CP Class H — latest model of 


CP Steam Driven compressors. 


A thoroughly modern steam end, propor- 


The double crosshead-tie rod construction 
provides direct, straight-line transmission of 


power from steam end to air end. Capacities 


tioned to the purchaser's steam conditions, range from 400 to 6600 cf.m., 100 to 125 


combined with full force-feed lubrication of pounds air pressure. Other sizes in single and 


the running gear and a highly efficient air end multi-stage design for lower and higher pres- 


with its Simplate Valves, all contribute to the sures. Write for literature. 


Kk kkk ke & ** 
AIR COMPRESSORS 
VACUUM PUMps 
DIESEL ENGINES » 
AVIATION ACCESsonies 


CHICAGO PNEUMATIC 


10 @G@ meee (Vi PAN Y 


PNEUMATIC TOOLS 
gLrectric TOOLS 
wypRauLic TOOLS 


ROCK DRiLts General Offices: 8 East 44th Street, New York 17, N.Y 
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(OR EFFICIENT MAINTENANCE OF AX BS BRAKES 








This handy, compact Snap-on wrench set includes 
all tools needed for dismantling and assembling 
brake cylinders, and removing and applying AB 


valves and triple valves .. . faster and easier! 


The advantages offered by this highly efficient kit 
over the hit-and-miss selection of ordinary tools 
are obvious. Proved in actual service . . . many 
shops are now standardizing on these sets for 


maintenance of AB brakes. 


Write for further information on Snap-on AB kits. 


Snap-on offers a wide range of tools particularly 
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adapted for railway maintenance operations. Com- 


plete catalog of 3,000 Snap-on tools on request. 


SNAP-ON TOOLS CORPORATION 


8058-L 28th AVENUE KENOSHA, WISCONSIN 


Snap-on Jools 


= THE CHOICE OF BETTER MECHANICS 


Ee 








The Niles BIG for Locomotive pend 


a 


_ 
NILES 90” BALANCED QUARTERING AND ae | — 


PIN TURNING MACHINE 


@ Successful operation of loco- 
motive crankpins depends upon 
accuracy of parallelism between 
the pin and axle, accurate quar- 
tering, accurate positioning for 
stroke, and lack of taper in the 
crankpins. The Niles 90” Bal- 
anced Quartering and Pin Turn- 
ing Machine provides all these 
features. 








NILES 90” LOCOMOTIVE JOURNAL TURNING LATHE 


@ Produces accurate 
and smooth journals 
on all classes of loco- 
motive driving and 
trailer wheel sets. The 
two inside journals of 
driving wheel sets 
may be turned or bur- 
nished or both hub 
liners faced simulta- 
neously. 


NILES 90” HEAVY DRIV- 
ING WHEEL LATHE 


Designed for the 
heaviest tread and 
flange contour turn- 
ing duty with modern 
tool steels. Saves time, 
saves labor, gives 
maximum production 
with accuracies re- 
quired for high speed 
locomotive operation. 






































Present-day high-speed operating schedules are possible and * Over 100 years 


practical only when shop work has been held to the highest experience building 


standard. Niles tools enable you to maintain this standard. high quality into 
a vast quantity 
Write for catalog of Niles Railway Tools of machine tools. 
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GENERAL 
~ 1 
NOILVUOdNOD 


GENERAL MACHINERY CORPORATION 
REPRESENTED. THROUGHOUT HAMILTON, OHIO 


LATIN AMERICA BY MACHINE AFFILIATES, INC. 


THE NILES TOOL WORKS CO. . THE HOOVEN, OWENS, RENTSCHLER CO. . GENERAL MACHINERY ORDNANCE CORPORATION 
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Like the sun, the earth, the atom, the Wing Unit Heater 
REVOLVES. It keeps the heated air in gentle motion, 
slowly circulating a constant, uniform, EVEN tempera- 
ture, transforming hot and cold spots into comfortable, 
energizing, productive areas. The circulating heated air 
trom the slowly revolving discharges reaches to farthermost 
corners, gets around and under obstructions, eliminates hot 
spots and cold spots. 

Install Wing Revolving Unit Heaters now. Not only will 
they heat your plant comfortably and evenly, bringing a 
sensation of fresh, live, invigorating warmth to workers, 
but in the Summer, with the steam turned off and the fans 
on, they create a pleasant. cooling air motion over the entire 
area. Write for Bulletin HR 


L.J. Wing Mf9.Co. 154 W. 14th St. - New York 11, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 


Win 





REVOLVING@®UNIT HEATERS 


TURBINE BLOWERS + TURBINES + MOTOR DRIVEN BLOWERS + VENTILATING FANS - DUCT FANS + HEATING UNITS + SHIP VENTILATORS 









» 


They all REVOLVE. 


... the warmth-giving Sun... the life-producing Earth 


... the energizing Atom! 














Write for the Oliver 
Rallroad Catalog No. 
4. Lists bolts, nuts, 
rivets, gage rods and 
other accessories. 


Bie SOROR, Bon eReny - 
or CAR SHOP 


SOLIVER 


RA1LROAO 
FASTENERS 


CONSERVE VITAL MAN-HOURS. 
AID IN DEPENDABLE, ECONOMICAL 
OPERATION 











The high quality, uniformity and dependability of Oliver 


bolts, nuts and rivets mean faster assembly, better joints. 


In building or repairing cars and locomotives, work goes 
faster when you use the proper types and sizes of accu- 
rately made, close-fitting Oliver fasteners. 

Years of experience and modern equipment enable us 
to produce, in quantity, the types of fasteners needed for 
railroad service. 


O | Fe AVA ey Ri 


IRON AND STEEL 
e 
4 4,6 ¢ é 


SOUTH TENTH & MURIEL STREETS - PITTSBURGH 3, PA. 
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One Stroke bends-a 3% inch Steel 


New manufacturing requirements have been met by the largest two housing mechanical 
brake in the world. Operating with machine tool accuracy, this Cincinnati Press Brake— 
weighing 125 tons with twenty feet between -housings and thirty feet of over-all die 
surface—exerts 1000 tons pressure and in construction required the use of the largest 


rolled steel plates ever produced. 


Write for our Catalog No. B-2 on Press Brakes and their many uses. 








THE CINCINNATI SHAPER CO. 


CINCINNATI QHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 











THE EDITOR’S DESK 








The general public is more or less acquainted 
with the truly remarkable contributions made by 
American railroads to the winning of the World 
War. It is not, however, so well informed as to 
the vital and, in many instances, dramatic part 
played by the railway supply manufacturers. For 
that reason it is hoped that more pithy and at- 
tractive publications, similar to the booklet 
issued by the American Locomotive Company, 
entitled, “American Locomotive Went to War’, 
will be published. 


In terse and well-illustrated form, it reviews 
briefly the high spots in its startling performance, 
covering the production of a wide variety of war 
products. During the first four years of the war 
it produced more than a billion dollars of mate- 
rials, or more than during the first twenty-five 
years of the century. Its output in 1943 was 
eighteen times that of 1939. 


These figures, while amazing, do not disclose 


adequately the achievements in manufacturing 
and engineering skill, which enabled this and 
other companies to develop and rush special 
equipment to the front in times of grave emer- 


MANUFACTURERS’ WAR RECORDS! 


gency. There is little question, for instance, but 
that the M-7 tanks, developed and manufactured 
at the Schenectady plant in record time, were 
an important factor in turning the tide against 
the Nazis in North Africa. 


This is only one of many important performances 
which earned the Army-Navy E with Star and the 
Navy E with Star for the Schenectady Plant, the 
Maritime M with four Stars for Dunkirk, and the 
Army-Navy E with two Stars for the Latrobe 
Plant of the American Locomotive Company. 


All honor to the railway supply manufacturers for 
the fine engineering and production contributions 
made in a time of crisis by an industry which or- 
dinarily confines its attention in large measure to 
supplying the current needs of the railroads. The 
railroad industry—including both the railroads 
and supply manufacturers—has given an excel- 
lent account of itself in these critical war years. 


V, e 
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HAT railroads are going “The King Way” more and more is 

exemplified again by the recent installation of this new 84” 
King double column Boring Mill in an important southern railroad 
shop. 


While rugged construction, and their power and stamina to take 
the heaviest cuts at maximum speeds are outstanding features of 
all King Boring and Turning Mills, they are also accurate and 
produce a super-smooth surface machined to a micrometer fit. 


The above illustration shows the King Mill boring and turning 
cylinder bushings 282” O.D. — 27” 1.D. and 4212” long. 


The machine, which is fitted with three heads, ram, turret and 
side, will take the heaviest cuts at highest speeds which the best 
cutting tools will withstand when machining jobs within capacity. 
You can obtain King Heavy Duty Double Column Mills from 52” 
to 144” swing — either with or without side heads. 


G MACHINE TOOL Company 


BUILDERS OF VERTICAL BORING AND TURNING MACHINES EXCLUSIVELY 
CINCINNATI, OHIO 
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, the railroads, which have served our count 
st strenuous traffic demands during military de 
ilroads employ Dearborn water treatment and ¥ 
fur share in keeping locomotives full of energy fd 
ile, corrosion, and foam. 
1; of feedwater, chemical formulas to meet conditiox® 
plemented by scientific contrd 
about the desired results .$ 
for boiler washouts & 
to basically bad water. 
The Dearborn engineé 
discuss water ft 
your road 
keep boilers f 
trouble; locom® 
. always faith 


TRADE MARK REGISTERED 


WATER TREATMENT 
AND 
ENGINEERING SERVICE 


DEARBORN CHEMICAL COMPANY .- 


310 S. Michigan Ave., Chicago 4 807-15 Mateo St., Los Angeles 
205 E. 42nd St., New York 2454 Dundas St., West, Toronto 
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@ These illustrations show a CINCINNATI 
No. 3 Centerless set up for grinding frame 
bolts by the infeed method. The complete 
length of the bolt under the head is ground 
to size in one operation. @ There are sev- 
eral reasons for using a No. 3 Centerless 
for jobs of this type. It is potentially a 
high production machine, yet it has a 
number of features to facilitate setup. 
Heavy duty construction permits un- 
usually wide contact between work and 
wheel; FILMATIC grinding wheel spindle 
bearings withstand heavy cuts with no 
special attention; hydraulic profile tru- 
ing over both wheels facilitates and speeds 


1 00 SER HOUR ON A up the truing and dressing of the wheels; 


large diameter infeed handwheel with 


~ micrometer adjustments gives you diam- 
CINCINNATI NO. 3 CENTERLESS eter reduction as fine as .0001”. Q The 
| ‘ CINCINNATI No. 3 Centerless Grinder 


-” has a very definite place in railway shops. 
It will be to your advantage to investigate 


further. 
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Tue Lima Locomotive Works has recently delivered to 
the Western Maryland a Shay geared locomotive having 
a total weight of 324,000 Ib. and a tractive force of 59,740 
lb. This locomotive is designed for regular operation on 
7 per cent grades with occasional stretches up to 10 per 
scent with maximum curvatures up to 22 deg. The trail- 
ing loads that can be handled at various speeds and on 
different grades are shown in an accompanying table. It 
is used on a coal-mining branch that connects with the 
Western Maryland near Chaffee, W. Va., between Cum- 
berland, Md., and Elkins, W. Va., and is located on the 
headwaters of the Potomac river. The branch, originally 
a narrow gage, was built in 1904 by the Three Forks 
Coal and Coke Company and was converted into a stand- 
ard gage in 1912. The Western Maryland acquired the 
branch line in 1929 and has operated it since that time. 


The Boiler 


Conventional design and construction characterizes the 
boiler of this locomotive. It is a two-ring extended wagon 
top type, 28 ft. 3 in. long overall. The first of the two 
shell rings is 623@ in. outside diameter at the front tube 
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Right side of the locomotive showing the three-cylinder vertical engine and the drive shaft arrangement 


Western Maryland Shay 


Lima-built geared locomotive 
having a tractive force of 
29,740 lb. and a total weight 
of 324,000 lb. is designed 
for operation on 7 per cent 
grades and 22 deg. curvature 


sheet and tapers to 80 in. at the second-ring circumferen- 
tial seam. The barrel plates are 34 in. thick and the longi- 
tudinal seams are the triple-riveted butt type with the 
barrel plate seam welded. The dome, 29 in. inside diame- 
ter, is located on the second ring. 

For regular operation on seven per cent grades, the 
fireboxes are built with a 30-in. space between crown and 
roof. Double water glasses are used with the low reading 
3¥4 in. above the highest point of the crown and the high 
reading 21 in. above that point. 
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General Dimensions and Weights of the Western Maryland 
Shay Locomotive 


COE EE ee ecccceccece -. Lima Locomotive Works 


Date built Sr pee ee 1945 
Road number we 
Steam pressure, Ib. per sq. in. ......... io pee 200 


Drivers, diameter, in. 


; 48 
Cylinders, number, diameter and stroke, in. (3) 17 x 18 


Rated tractive force, engine, Ib. ............... 59,740 
Valve gear, type ee eee et ee Stephenson 
Valves, piston, diameter, in. PeSGE AOS al dakecees 9 
Maximum travel, in. A a RE ESR eee 4% 


—— 9 "are ree AOE EEE EE 1 
Exhaust clearance, in. ik en nian Line and line 
Lie, Ge a vbO a6 4h oedema Ress ba sb aveeee Ceesece Y% at 50 per cent cut-off 


1/36 in full gear 
Cut-off in full gear, per cent 81.4 
Dimensions: 


Height, rail to top of dome, ft.-in. 15—2% 

Height, rail to center of boiler, ft.-in. é 8—3% 

Width overall, ft.-in. . . “ 11—4 

Length over enpee and tender, ft.-in. 66—0% 
Wheel bases, ft.-in. 

EE. yc caeh a « PE HOP ee ae re 49—0 

Engine, total .... eh ee eS eee ee 35—2 

Engine and tender, total . ‘ fie ee 49—0 

ee Re ee ee eee 5—8 
Weights, Ib.: 

DONE, kG ae 4) <0 e 4 AES ER AE career 324,000 

Engine, total . ; ‘ 324,000 
Weight on drivers, per cent weight ‘of engine. 100 
Weight on drivers + tractive force . q 5.42 
Tender: 

Style OF TYPE «2... nese ssveercccecceses Rectangular 


Water capacity, U. S. gal. RN Re ess 6,000 
Fuel capacity, tons (in cab) : 


The firebox is built without a combustion chamber and 
is 114 in. long by 611% in. wide inside. The side and roof 
sheets, as well as the furnace crown and side sheets, are 
each one piece and the firebox seams are riveted. The 
furnace door sheet and back head are welded at the 
door ring. 

Flannery flexible staybolts are used in the firebox 
breaking zones and the outside row of throat sheet stays. 
Several rows of Flannery rigid hollow stays are used in 
the area above the mud ring and fire line. Three 3-in. 
arch tubes support the Security brick arch. Bituminous 
coal is hand fed through a Franklin No. 8A firedoor. 

The boiler is equipped with two Sellers No. 10% in- 


jectors having a combined capacity of 7,900 gallons per 
hour, Type A superheaters, 2-in. Okadee blow-off cocks, 


and two 3-in. Ashton safety valves. 

The main steam pipe from the header to the engine 
cylinders is located outside the boiler on the right side 
and is of cast iron with ball joints. The throttle dry pipe 
is similarly equipped. The engine exhaust pipe is located 
next to the boiler on the right side and enters the smoke- 
box on the bottom center line. 


Frames and Machinery 


The main locomotive frame is a girder type assembly 
fabricated, by riveting, of plate and angles. The top rail 
is a 6-in. by 8-in. by 1-in. angle and the bottom rail is 
built up of two 6-in. by 6-in. by 1-in. angles with a 1-in. 
cover plate. The vertical web is 34-in. plate on the right 
frame and 5¢@ in. on the left frame. The side frame rails 
are tied together by the bumper and foot plate crossties 
as well as cross members at the front truck bolster and at 
the front of the firebox. Brackets for runboards, air com- 
pressor and air reservoirs are bolted to the frame. The 
center line of the boiler is located 1434 in. to the left of 
the center of the track rails. This compensates for the 
machinery location on the right side of the locomotive. 

The machinery and running gear consists of a three- 


Hauling Capacity of 150-Ton Shay Locomotive 
Drawbar pull, Ib. Hauling capacity, tons 


a 


a aaah inact 
5 per 7 per Sper 7 per 

Speed, Tractive on cent cent on cent cent 
m.p.h. force level grade grade level grade grade 
2 59,740 58,940 43,540 37,540 7,370 404 254 

4 ...... 59,006 58,200 42,000 36,800 7,280 396 249 

6 ...... $6800 56,000 40,600 34,600 7,000 376 234 

8 ...... $0,900 50,100 34,700 28,700 6,260 322 194 
10 .. 45,300 44,500 29,100 23,100 5,560 270 156 
14 .. 35,400 34,600 19,200 13,200 4,330 178 89 
18 ...... 28,400 27,600 12,200 6,200 3,450 113 42 
20 25,500 24,700 9,306 3,300 3,090 86 22 
22 23,200 22,400 7,000 1,000 2,800 65 7 


General Dimensions of the Boiler 
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Steam pressure, Ib. ‘ A pa ea a a eee 200 Firebox length, in. : ae ae 114 
Diameter first ring, outside, eo. PER eS oe Conical 62% min. Firebox width, in. “re ee danakahtice 61 
Diameter second SM BR bv sree ccc cvecsics soe WA Water space, ‘front, TNS Mead alane ia «deere is eid dewe wah 4% 
lameter second “‘ LY EE, So dee Ses see aoe 80 Water space, back, in. .......... a eeeeee 4 
Sheet thickness, in. Water space, sides, in. , Siva tases secees 4 
“mokebox ERI Ce en Pee ee ee ee % Arch tubes, number and diameter, in. Sn ie a a (3)—3 
First A ORE rer eer ree ery ert ere Tubes, number and diameter, im. .....'.........--: ie (156)—2 
Second + pel TEKSRESs CHEN O Rb SA Adee slarelins Seeuean ° Flues, number and diameter, in. ; pantie x kaveumel ae (28)—5¥% 
I Sec ite ge ee os G Length over tube sheets, ft.-in. . -” he EO 13—6 
Side sheets ......... SW chat eC deeKe  eahaadaeeess 11/16 Superheater, type ............ Peres eee ; 
Ge ee sew phe wad Chau wesddecns 11/4 Fuel . ea va¢ eee an ees oa Bituminous 
Furnace door sheet ........ Eo eee Sede eal % is ans enact evecesnavewen ace 48. 
PUTIN, 5 gy oa es 6 cvs x ve vues ” ¥ Heating surfaces, sq. ft.: 
Furnace crown sheet ................. peed reg Aes Firebox and arch tubes ..... . ere eeceeen 226 
Combustion chamber ............. Siig Wa ata bcate None anes and flues -.......-.. . ore 1,623 
F . vaporative, total . OE a ee en eae 1,849 
ront tube sheet .......... gh ecten sx Ggneeas oesses /18 Superheater “ROY & SNiaece gh Daher es 429 
nba cian vhbanesdeesstwesen aces y Combined evap. and superheat. ee ert a 2,278 
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The left side has a clean cut appearance—the frame construction is visible 
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cylinder, single-expansion engine located on the right side 
immediately ahead of the cab. Directly connected to the 
engine crank shaft is a line shaft assembly which trans- 
mits power to three four-wheel trucks, alike in essential 
details and dimensions. Two of the trucks are located 
under the locomotive, on centers of 29 ft. 6 in., and one 
under the tender 13 ft. 10 in. back of the center of the 
rear engine truck. 











Cross section of one of the truck 
wheels showing the journal bear- 
ings, line shaft bearings and the 
mounting of the driving gear on 








The Three-Cylinder Engine 


The engine is a vertical three-cylinder single-expansion 
unit with piston valves and Stephenson valve gear. The 
cylinders are 17 in. bore and 18 in. stroke. Steam distri- 
bution is effected by 9 in. piston valves operating in bush- 
ings with a 434-in. maximum travel. The valve gear is 
controlled by an Alco Type G power reverse gear through 








the steel-tired wheel 














Partial List of Materials and Benipment on the ‘Western 
Maryland Shay Locomotives 


Firedoor Franklin Railway Supply Co., Inc., 
New York. 
ET EERE TE ee ee . W. H. Miner, Inc., Chicago 


Brake Equipment Westinghouse Air Brake Co., 
Wilmerding, Pa. 
Nathan Manufacturing Co., 
New York. 
The Okadee Co., Chicago. 
Ashcroft Gauge Div., Manning, Max 
well, & Moore, Inc., 
Bridgeport 2, Conn. 
Ashton Valve Co., Boston, Mass. 
Hanlon Drifting Valve Co., 
Boston, Mass. 
American Locomotive Co., 


Gage cocks; lubricators; whistle 


Blow-off cock 
Steam gage 

Safety valves 
Water glass . 


Power reverse gear New York. 


Lubrication ee ea eae ...  Manzel Bros. Co., Buffalo 10, N. Y. 

Superheater ......+...cceeee .... The Superheater Co., New York. 

ER Si he rings eels sine eae American Arch Co., Inc., New York. 

RE SR A ieee eee See Flannery Bolt Co., Bridgeville, Pa. 

Injectors and checks . Wm. Sellers & Co., Inc., 
Philadelphia, Pa. 

Headlight ; generator The Pyle-National Co., Chicago 

Bell ringer : U. S. Metallic Packing Co. 


Phil — 1, Pa. 
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The tender tank is supported at two points—The truck and the hinge connection to the engine 








double reverse cranks located in planes at right angles to 
each other. The reverse shaft bearings are embodied in 
the vertical engine frames. 

The pistons are cast iron with 344-in. hammered-steel 
rods secured by a taper fit to cast- steel crossheads oper- 
ating in cast-iron guides in the engine frame. The forged 
connecting rods have brasses with two babbitt strips in 
each half and are adjustable at both crosshead and crank 
shaft ends. The crank shaft is 7144 in. in diameter with 
7\4-in. by 7-in. journals. The shaft is supported by four 
main bearings in the bed plate with removable bearing 
caps and brass bearings. 

The backbone of the engine assembly is a steel bed cast- 
ing to which three separate vertical engine frames con- 
taining the crosshead guides are bolted. The lower ends 
of these vertical frames are flanged to form the pads of 
the bed connection and the upper ends are flanged for the 
cylinder connection. 


* ra ae ¢; 



































On each vertical engine frame is a cast-steel valve-mo- 
tion support containing the valve crosshead guide. These 
valve-motion supports are bolted to the side members of 
the vertical engine frames and act as strength members. 

The cylinders and piston-valve chambers are cast as 
integral units and may be removed separately from the 
vertical engine frames. Both the engine bed plate and 
vertical frames are rigidly bolted to the locomotive girder 
frame at the top and bottom frame rails. 

The line shaft which transmits power to the trucks has 
three pairs of universal couplings; one pair between the 
tender and rear engine truck; one pair between the rear 
engine truck and the rear of the engine crank shaft, and 
one pair between the front of the engine crank shaft and 
the front engine truck. Each coupling consists of two 
forked ends, or horns, forming a universal joint. The 
horn ends operate in bushings in the coupling ring. Re- 
movable cellars containing oil fittings are used at the four 
horn ends. Slip joints of square cross section, between 
each pair of couplings, permit truck swing adequate to 


negotiate 22-deg. curves. The horn couplings are cast 
steel, shrunk on and keyed. 


Trucks and Drive Mechanism 


The three four-wheel trucks have cast-steel side mem- 
bers and forged truck-box binders. At each truck there 
are body and truck bolsters consisting of a pair of 12-in. 
40-lb. channels with 1%-in. cover plates. Coil springs, 
36 in number, between the bolsters, carry the load. 

Six of the 12 truck wheels, on the right side, have cast- 
steel wheel centers of special design to accommodate the 

n of the drive gear on the outside of the wheel and with 
lugs cast on the inside to prevent shearing the gear hold- 
ing bolts in case of derailment. Steel tires are shrunk 
onto the wheel centers. The six left-side wheels are rolled 
steel. All wheels are 48 in. diameter and are mounted on 
carbon steel axles with 8'4-in. by 10-in. journals running 
in oil-lubricated bronze-bearing truck boxes. The truck 






$a 


The engine and drive shaft are on the right side of the locomotive 


boxes on the right side are a special design which incor. 
porates both the journal bearings for the axles and the 
bearings for the pinion, or line shaft. These are at 
right angles to each other. The line shaft bearings 
are 6% in. by 14 in. The pinions are located ahead 
of each axle and are keyed to the line shaft. The gear 
ratio is 2.45 to 1 with 20 teeth on the pinion and 49 teeth 
on the gear. The maximum locomotive speed is 22 m.p.h. 
at a maximum engine speed of 377 r.p.m. 

The cab is the vestibule type, of riveted construction, 
The cab and the coal space, having a 5, gag of nine tons, 
are built as a unit and are 6 ft. 10% in. long. There 
is approximately 51% ft. between the Readiiag and coal 
gates. The cab width is 119 in. 

Lubrication is effected by means of two Manzel oil 
pumps, one a three-feed unit for the engine steam chests 
and the other a 10-feed unit for the engine guides and 
hearings. A Nathan four-feed, four-pint automatic sight- 
feed oiler is located in the cab. 

The locomotive is equipped with Westinghouse Sched- 
ule ET-6 air brakes having a single 8'Y4-in. cross com- 
pound compressor and one 24¥4-in. by 102-in. main res- 
ervoir located under the sublnaeds on the right side. 

The tender tank is mounted on a structural frame hav- 
ing sills 12 in. deep. The rectangular tank is 17 ft. 0¥% in, 
long, 60 in. deep and 125% in. wide; it has a capacity of 
6,000 gal. The tank is built with *4,-in. side sheets and 

-in. bottom sheets. 

The tender is supported on a single four-wheel truck 
and stability is maintained by a hinge connection between 
engine and tender consisting of a double jaw casting on 
the rear of the engine frame into which a rigid bar, riv- 
eted to the tender frame, and a conventional drawbar are 
inserted. A drawbar pin in the engine frame casting 
passes through both bars. The inner surface contours 
of both the male bar casting and the engine frame cast- 
ing are such as to allow for considerable movement be- 
tween engine and tender on vertical curves 
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M.B.M.A. Studies 


Water lIreatment Benefits” 


T ue crucible of war puts the ultimate test to the peace- 


time practices of-all essential industries. During the 
years of peace we go through a period of experimenta- 
tion and development. Then when war comes, we are 
able to get the final evaluation of this work because only 
the soundest and most productive operations survive 
such a test. 

Water treatment on our railroads has met this test 
and passed with highest honors. A very large measure 
of credit has been given to water treatment for a major 
contribution to the successful operation of our railroads 
during the recent critical period, handicapped as we have 
been with a limited inventory of motive power and with 
a marked shortage of skilled maintenance personnel. 

In making our daily inspections and doing everything 
in our power to keep our boilers operating without undue 
delays for maintenance, washing, or other causes, we are 
the first to see the benefits of water treatment. Old 
timers know the difficulties experienced with bad water 
which taxed ingenuity to the utmost in spite of a tremen- 
dous amount of hard work expended to keep boilers op- 
erating in those early days. Our association has re- 
ported on the results of water treatment from year to 
year since its inception and we feel it fitting and proper 
to continue to do so as we are in a particularly advan- 
tageous position to assess its value, since our work is in 
the front line of locomotive maintenance. 

Water treatment has played such an important part in 
the success of our operations during the war that it de- 
serves full publicity at this time in order to encourage 
expansion of the program to include all untreated water 
supplies and to insure full utilization of existing facilities 
and modernization of inadequate facilities to meet present 
requirements. 

The simplest approach to an understanding of what 
water treatment does would be to determine its effect on 
one locomotive and then to multiply the result by the 
number of steam locomotives in service. Basically, water 
treatment accomplishes the following things for each loco- 
motive: (1) Prevents scale and corrosion on water- 
heating surfaces; (2) permits 30-day operation for each 
washout, thus increasing availability ; (3) maintains high 
thermal efficiency, thus saving fuel; (4) reduces main- 
tenance, thus saving skilled labor and critical materials, 
and (5) controls steam quality. 

This oversimplified form of procedure would establish 
savings that are truly remarkable, but actually it would 
not do justice to the subject as the introduction of water 
treatment brought about fundamental changes in railway 
operation which have in a large measure been respon- 
sible for making possible the high utilization of locomo- 
tives and, incidentally, made it possible for railroads to 
use the high-power steam locomotive itself. 

During the first world war railroads generally op- 
erated their locomotives over one division only, or about 
100 miles. For many years freight locomotives made 
an average of 3,200 miles per month and passenger 
engines 4,000 miles per month; shopping for flues was 
common practice at from 45,000 to 65,000 miles in aver- 
age water territory and in bad-water territory the mileage 


_* Paper prepared for 1945 year book of the Master Boiler Makers’ Asso- 
ciation. 
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Operating and maintenance 
savings resulting from water 
treatment and improvements 
that can be made to better 
locomotive boiler performance 


was much lower. Without water treatment even these 
repairs did not eliminate trouble as flues would leak 
almost every trip and it would often require a boiler 
maker and helper six to eight hours to caulk. 

It is a matter of simple calculation to prove that if 
such conditions had existed during World War II and 
if the work produced per month per locomotive had been 
the same as in the first world war we would have needed 
over 80,000 locomotives, an increase of some 40,000 
units over our actual inventory. Had it been necessary 
to buy this additional power it would have cost several 
billion dollars, taken several years’ time to build, and 
the manpower that would have been used making these 
locomotives could not have been used to make battleships, 
tanks, aircraft, and all the other tools of warfare. 

Fortunately, this problem did not exist because of 
greatly improved operations. 


Effect on Locomotive Operation 


During the early twenties the idea of greater utiliza- 
tion of locomotives was advanced. Experiments were 
conducted in extending locomotive runs over more than 
one district. The principal objection to be overcome was 
the matter of boiler maintenance. Many boiler makers 
believed that it was absolutely necessary to either change 
the water or wash the boilers after each round trip, and 
this was undoubtedly true under existing conditions. It 
was found, however, that by introducing correct water 
treatment, the installation of proper blow-off equipment, 
and proper supervision of both of these factors, it was 
entirely feasible to extend locomotive runs almost without 
limit insofar as the boiler was concerned. Certain ad- 
justments had to be made in grates, ash pans, and ter- 
minal facilities where coal was used as fuel, and these 
developments went forward simultaneously. The net 
effect was that, by the late 1930's, practically all railroads 
were successfully operating their power over as many di- 
visions as their physical limitations permitted. Several 
very important benefits were derived from this one de- 
velopment. 

First, each locomotive was able to operate tl ree to 
five times the mileage per month. Therefore, the rail- 
roads could get the maximum use out of their latest and 
most improved locomotives and were enabled to scrap 
their oldest and less efficient smaller power. 

Second, where one locomotive could do the work of 
five or more previously used on a certain run, the result 
was that terminal fuel consumption was dractically re- 
duced. Standby losses due to having a number of units 
fired up to handle a certain train together with the in- 
evitable protection units held in readiness were indeed 
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sizeable. These losses were largely eliminated by ex- 
tended runs. 

Third, with increased utilization assured, railroads 
could well afford to invest a great deal more capital in 
each new locomotive purchased to get greater power per 
unit and to utilize the latest developments in economy 
devices. As a result, locomotives were purchased and 
put to work, costing five to ten times as much per unit 
as had been expended heretofore, and these units de- 
veloped correspondingly greater horsepower, enabling 
them to move more cars over the railroad at high speed 
with greatly reduced cost of operation. The railroads 
rapidly took advantage of this new possibility and new 
power was purchased which could not have been eco 
nomically employed prior to the development of the long- 
run principle. 

With every extension in locomotive operation and 
with every new locomotive purchase, water treatment 
became more vital and has been handled accordingly. 
Testing equipment (illustrated) has been developed that 










































































































































































Dearborn water-testing laboratory for terminals 











permits ready determination of the condition of the boiler 

water in each locomotive both on arrival and departure 

from important terminals, something that had not been 

considered feasible before but which has become a prime 

requisite at all important locomotive terminals in recent 

years. Personnel has been trained to handle this testing 

and control program and this work has paid big dividends 

in improved performance and in helping to increase the 
availability of the power. 

A complete water treatment program does the follow- 

ing major things with many subdivisions under each one: 

(1) Individually treats each water supply to render it 

non-scale forming and to prevent pitting and corrosion 

difficulties. The treatments are of such nature as to pre- 

vent incrustation of all underground pipe lines and of 

boiler checks, branch pipes, and locomotive injectors ; (2) 

establishes a schedule of road and terminal blow-down 

to keep the boiler water in proper condition so as to per- 

mit 30-day operation for each washout, and (3) provides 

| proper control facilities and personnel to check the opera- 

tion of the treating plants and the boilers on a regular 
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schedule. In addition, since full benefits of the water- 
treatment program cannot be obtained unless every fac- 
tor in boiler operation is kept in tune with best possible 
practice, the water-treatment engineer follows the boiler 
into the enginehouse and interests himself in seeing to it 
that proper practices are followed in every step from 
blow-down right on through boiler-washing operations 
and firing up. 

While great advances have been made in improving 
locomotive boiler performance, much still remains to be 
accomplished. It is generally considered desirable to 
operate boilers 30 days for either a water change or a 
washout. Many roads are getting these benefits, but 
quite a few fail to do so either through insufficient super- 
vision of blow-down or possibly due to lack of under- 
standing and application on the part of the supervising 
forces of the benefits that can be obtained through proper 
attention to this problem. Old-fashioned prejudice is 
responsible in some cases and should be guarded against 
by critical self analysis to the end that the best and most 
efficient operation is obtained in every instance. 

An important feature of doing the job less frequently 
is to do it well when it is done. This requires conscien- 
tious washing and supervision at the scheduled washout 
times and the correct tools and facilities to do the work 
thoroughly. 

Washout openings must be located properly, suitable 
washout nozzles must be available together with instruc- 
tions for their use, and adequate water pressure is essen- 
tial. The boilers must be cooled down prior to washout 
to minimize stress and at the same time avoid possibility 
of sludge or mud baking onto exposed hot, dry surfaces 
of the tubes and sheets. The cool-down method of boiler 
washing has been reported several times in our proceed- 
ings and we recommend it for further consideration. 

Water treatment has made a remarkable record of 
savings during the war years. In 1944, according to the 
thirty-third annual report of the director of the Bureau 
of Locomotive Inspection, 1,302 time extensions were 
zranted in the removal of flues which is indicative of the 
effect of water treatment because these extensions could 
not have been granted if the flues had not been clean. 
This represents a continuation of the improved condi- 
tions reported in detail in our proceedings of 1941. 


Material Savings 


Much critical material has been saved for other uses by 
water treatment. C. R. Knowles, former superintendent 
of water service of the Illinois Central, retired, in an 
article on water treatment in the April 24, 1943, issue of 
the Railway Age stated: “The flues in a typical locomo- 
tive containing 119 2%-in. flues and 30 5%-in. super- 
heater tubes, all 19 ft. 6 in. long, weigh 11,438 Ib. In ad- 
dition, a firebox with .185 sq. ft. of heating surface, con- 
structed of 3-in. steel, weighs 2,832 Ib., making a total 
of 14,270 Ib. of steel in flues and firebox. 

“Sixty such locomotives might reasonably operate in one 
treated-water district, representing 856,200 Ib. of material 
directly affected by water treatment. Having established 
that the life of flues and tubes will be increased from 5 
to 15 years, there is a saving in this material over a 15- 
year period of 1,327, 560 lb., or 91,504 Ib. per year. 

“Doubling the life of fireboxes from 10 to 20 years rep 
resents a 20-year saving in material of 169,920 Ib., or an 
annual saving of 8,496 lb. Thus, the combined saving in 
flues and fireboxes is 100,000 lb. per year for a typical 
group of locomotives operating on completely treated 
water. 

“The weight of tubes and flues in one of the largest 
locomotives in service is 32,586 lb., or 1,955,160 Ib. for 
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a group of 60. Trebling the life of flues and tubes will 
effect an annual saving of 146,344 lb. over a 15-year 

period. The firebox of this locomotive weighs 19,500 

lb, representing 1,170,000 lb. for the 60 locomotives. 

Doubling the life of fireboxes will save this material every 

20 years, or an annual saving over the 20-year period 

of 53,400 lb. The combined saving each year is 199,744 

lb. in flues, tubes and firebox sheets without counting 

stavbolts and the thousands of man-hours of labor made 

available for other work.” 

These figures indicate the savings in critical materials 
and ski.led labor that has been effected through the 
water-treatment program. 

According to latest available figures by Railway Engi- 
neering and Maintenance Cyclopedia, our locomotives 
use some 437,000,000,000 gal. of water each year. It is 
estimated that 44 per cent of this water, or some 200,- 
000,000,000 gal., is being treated in full or in part, thus 
removing or making harmless more than 220,000,000 Ib. 
of scale annually, saving about $29,000,000 per year on 
the basis of 13 cents per pound of scale. The same source 
states that treatment is being used at 5,000 water stations 
and that there are 8,250 additional stations at which 
water treatment could be used with economy to our roads. 

We feel that the savings usually reported at the old 
1924 A.R.E.A. figure are entirely too low and that if 
this figure were to be brought up to date, it would be 
helpful in expediting the completion of the water-treat- 
ment program. The present 13-cent figure gives ample 
savings in most instances to justify treating-plant instal- 
lations, but it is so far below the true savings it may well 
be that sufficient urgency is not presented to management 
to place the proper emphasis on this work. 

Based on published index figures by the A.A.R., the 
13-cent-per-pound savings could be increased as follows. 
Using the cost in May, 1933, as the basis or 100, the cost 
of fuel in December, 1944, was 185.1 and other material 
and supplies 162.4. Using 1918 labor cost as 100, 1942 
labor cost is given as 185. 

A rough calculation would indicate a minimum 
weighted increase of 75 per cent in the costs that enter 
into the A.R.E.A. formulae, which, on this basis, would 
justify a minimum saving of 1.75 * 13 = 22.75 cents 
per pound of scale-forming materials neutralized in our 
water supplies today. Use of this figure in calculating 
savings should be of great help in compelling attention 
to the truly wonderful savings to be realized by treating 
all remaining raw water supplies. 

The really clean boilers made possible by water treat- 
ment have opened the way for the railroads to realize the 
economy of higher pressure design which would have been 
impossible without scale elimination through treated 
water. The fact that high-pressure boilers are more sus- 
ceptible to maintenance occasioned by poor water has 
emphasized the necessity of strict control over the exist- 
ing water treatment and all boilers have benefitted ac- 
cordingly. 

There should be a word of caution, however, against 
allowing the theoretical design of high-pressure boilers 
to ignore the practical aspects of railroad operation. New 
designs should allow adequate steam. space, provide for 
complete water circulation without steam or mud pockets, 
and have facilities for really effective blow-down. Finally, 
the question of easy and complete washing must not be 
overlooked. In the matter of general boiler construction, 
the intercrystalline corrosion studies carried out in both 
public and private laboratories with the cooperation of 
the railroads for the purpose of creating better water 
treatment have pointed the way to better locomotive 
boiler structures. It has been shown that overstressing 
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of seams through poor fittings or careless workmanship 
is a basic factor in the cracking of rivets and sheets which 
has been blamed on the intercrystalline corrosion tenden- 
cies of certain untreated or improperly treated waters. 
The importance of keeping seams tight to avoid future 
heavy repairs has also been brought to light and the 
great advantage of the all-welded boiler over the riveted 
boiler has been emphasized. We anticipate further de- 
velopments along this line with the use of a good many 
welded boilers in the near future. 

Attention has been focused on developments in better 
steel for boiler purposes and new alloys are under inten- 
sive study by a western railroad whose research labora- 
tory has taken a broad interest in water treatment. 

A recent ramification showing ‘the importance of the 
treatment of railroad water supplies has developed in the 
maintenance of engine-cooling systems and passenger 
train steam-heat generators on Diesel power. Contrary 
to the original belief that Diesel power could ignore the 
quality of its water supplies, the intricacy of these ma- 
chines and the flash-boiler type of steam generators car- 
ried in their restricted space has developed water troubles 
requiring even greater care than the steam locomotive. 
Water treatment has risen to the demand where estab- 
lished types of treatment have been inadequate and new 
special treatments have been devised, even to the extent 











Nalco laboratory for terminal water testing 


of providing demineralized water with new types of syn- 
thetic zeolites and a following treatment to avoid cor- 
rosion. 


Advantages Summarized 


In summarizing, we can unequivocally state that the 
water-treatment program has done the following things 
for our railroads: (1) Made possible long runs of steam 
locomotives; (2) permitted use of high-power locomo- 
tives; (3) reduced fuel consumption- (steam locomotive 
use has improved by over 50,000,000 tons per year based 
on work performed according to A.A.R. figures); (4) 
saved the railroads not less than $30,000,000 annually ; 
(5) during each war year saved a substantial tonnage of 
steel; (6) contributed very largely to the high avail- 

(Continued on page 579) 
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Fuel Records and Statistics 


Tue report of your committee for the year 1940 covered 
in some detail certain features of Form OS reports to 
the Interstate Commerce Commission and the year 1941 
report continued this discussion. The 1941 report dealt 
specifically wjth Coal Equivalents and the various 
methods of procedure for their determination, recom- 
mending certain limiting conditions. These limitations 
were tabulated and a comparison made with the practices 
of 30 Class I railroads in making their reports to the 
Commission. In 1941 a committee was appointed to “take 
appropriate action to determine the possibility of obtain- 
ing the publication of more detailed fuel statistical reports 
for Class I railways than have been made available for 
general distribution.” A progress report of this com- 
mittee was submitted to the full membership of the Rail- 
way Fuel and Traveling Engineers’ Association. As a 
result of the work of this committee and excellent co- 
operation on the part of the A.A.R. Accounting Division 
Committee on Statistics, certain additions were made on 
Forms OS-A, OS-B and OS-E, effective January 1, 
1945. The following is a tabulation of these additions. 


Additions to Form OS-A—Freight-Train 
Performance 
2—TRAIN MILES: 
2-01—Steam locomotive propelled trains 
2-02—Diesel-electric locomotive propelled trains 
2-03—Electric locomotive propelled trains 
2-04—Other locomotive propelled trains 
2-05—Total locomotive propelled trains 
3—ROAD LOCOMOTIVE-MILES : 
3-06—Total, Diesel-electric only 
Train-switching : 
3-10—Diesel-electric locomotives 
3-14—Miles at initial and final terminals included in total 
(item 3-13) 
5—GROSS TON-MILES OF ROAD LOCOMOTIVES AND TENDERS (THOU- 
SANDS) : 
5-03—Diesel-electric locomotives 
6—GROSS TON-MILES OF CARS, CONTENTS, AND CABOOSES (THOU- 
SANDS) : 
6-03—Total in Diesel-electrié locomotive trains 
8—TRAIN-HOURS (INCLUDING TRAIN-SWITCHING HOURS AT WAY 
STATIONS) : 
8-01—Steam-locomotive-propelled trains 
8-02—Diesel-electric-locomotive-propelled trains 
8-03—Electric-locomotive-propelled trains 
8-04—Other-locomotive-propelled trains 
8-05—Motor-car-propelled trains 


Additions to Form OS-B—Passenger-Train 
Performance 
2—TRAIN-MILES : 
2-01—Steam-locomotive-propelled trains 
2-02—Diesel-electric-locomotive-propelled trains 
2-03—Electric-locomotive-propelled trains 
2-04—Other-locomotive-propelled trains 


3—ROAD MOTIVE-POWER MILES: 
Locomotive-miles : 
3-06—Total, Diesel-electric only 
3-08—Total, other (Diesel and gasoline motor and gasoline 
electric) 
3-10—Train switching miles, Diesel-electric locomotives 
only 
3-12—Train switching miles, other locomotives 


A review of 1945 revisions in 
I. C. C. Form OS reports by the 
Railway Fuel and Traveling 
Engineers’ Association Commit- 
tee on Fuel Records and Sta- 
tistics—Other shortcomings are 
pointed out in a report for the 
Association’s 1945 year book 


5—TRAIN-HOURS : 
5-01—Steam-locomotive-propelled trains 
5-02—Diesel-electric-locomotive-propelled trains 
5-03—Electric-locomotive-propelled trains 
5-04—Other-locomotive-propelled trains 


Additions to Form OS-E—Fuel and Power for 
Locomotives and Rail-Motor Cars 


2—QUANTITIES OF FUEL AND POWER CHARGED TO YARD AND TRAIN 
ACCOUNTS : 
Quantities consumed in road freight service (Accounts 394, 
395 and 396) : ' 
2-10—Diesel fuel (gallons) 
2-12—Gasoline (gallons) 
Quantities consumed in road passenger service (Accounts 394, 
395 and 396): 
2-22—Total fuel by motor-car trains (equated net tons 
coal equivalent) 


8—FUEL AND POWER CONSUMED PER 1,000 Gross TON-MILES (IN- 
CLUDING LOCOMOTIVES AND TENDERS)—ROAD FREIGHT SERVICE: 
8-03—Gallons of Diesel fuel (Diesel locomotives) (2-01 + 

[5-03 0S-A + 6-03 0S-A] ) 


9—FUEL AND POWER CONSUMED PER PASSENGER-TRAIN CAR-MILE— 
ROAD PASSENGER SERVICE: 
9-05—Equated pounds of fuel (motor-car trains) (2-22 X 
2,000 + 4-21 0S-B) 


The additions to Forms OS-A and OS-B listed make 
possible the compilation of statistics for the differently 
propelled trains of such items as: 


X1—Passenger car-miles per passenger train-mile; i. e., average 
cars per train 

X2—Gross ton-miles per freight train-mile; i. e., average gross 
tons per train 

X3—Gross ton-miles per freight train-hour; 1. e., 
miles per hour 

X4—Freight train-miles per freight train-hour; i. ¢., average 
speed in m.p.h. 


average ton- 


All of these are extremely useful in the analysis of the 
relative efficiency of the differently propelled trains. 

Neither Form OS-A nor Form OS-B segregates the 
locomotive-miles (Principal and Helper) according to 
the differently propelled trains. For this reason the fol- 
lowing equally important items cannot be computed : 


X5—Locomotive miles (principal and helper) 
X6—Gross ton-miles (excluding the locomotives and tenders) pet 
locomotive-mile ; i. e., the average gross tons per locomotive. 


While items X1 to X4 can be computed from the 
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information now shown on Forms OS-A and OS-B, 
there is no provision made on either form to show this 
information. 

As to Form OS-E, the quantities of fuel and power, 
item 2 (2-01 to 2-24 both inclusive) are not so segregated 
as to permit of computing under averages (items 7, 8 
and 9) according to the differently propelled trains. In 
this connection, even with the additions to Forms OS-A, 
OS-B and OS-E, the usefulness of Form OS-E is largely 
restricted for the following reasons: 

On Form OS-A, Gross Ton-Miles (items 5-01, 5-02, 
5-03, 5-04 and 5-05) and on Form OS-B, Passenger 
Train Car-Miles (items 4-09, 4-10, 4-11, 4-12 and 4-13) 
are segregated as between trains of different propulsion, 
according to the kind of fuel used by the principal loco- 
motive, but on Form OS-E (Fuel and Power for Loco- 
motives) the fuel is separated by locomotives only and, 
therefore, it makes no provision for trains that are rather 
common at present; i. e., where “Diesel trains” have 
steam locomotives assisting or doubleheading. This, of 
course, results in distorted figures in the averages on 
Form OS-E (items 8-03 and 9-03, for example). 

Notwithstanding the separations made on Forms OS-A 
and OS-B for items of Passenger-Train Car-Miles and 
Gross Ton-Miles, as between Diesel-propelled (principal 
locomotive) and Steam-propelled (principal locomotive), 
there is no provision made on Form OS-E to set the fuel 
up in the same manner, so that the road and helper fuel 
will follow the ton-miles, or car-miles derived from the 
consumption of this combined road and helper fuel. 

4 The progressive increase in the number of Diesel loco- 

’ @ motives on some roads in the United States emphasies 

the importances of statistics that will convey a picture 
of the relative fuel performance of the Diesel-propelled 
9%, Hi trains as compared with trains using fuel other than 
Diesel oil. Steam helpers are common on Diesel-propelled 
ms Mtrains. It is evident, therefore, that a tabulation of the 
helper fuel by kinds of trains is necessary to produce fuel 
in- Mg service units that will be comparable. It is strongly 
ce: § ecommended that consideration be given to the revision 

+ @of Form OS-E to provide for setting up the helper coal 
figures by kinds of trains so that comparable figures will 
be available as between railroads. 

On the Baltimore & Ohio, in July, 1945, 31 per cent 
> x PB of the passenger-train car miles were produced by Diesel- 

propelled trains. Of the fuel used by Diesel-propelled 
trains 9.7 per cent was used by steam helpers. In freight 
ake service, of the total gross ton-miles, 2.7 per cent was 
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produced by Diesel-propelled trains and, of the fuel used 
by Diesel-propelled trains, 11.3 per cent was used by 
steam helpers. While there were no helpers in yard ser- 
vice, it is interesting to note that at the four terminals 
that use Diesel locomotives 97.6 per cent of the yard- 
engine hours was produced by Diesel switchers. This 
figure, however, represents but 16.6 per cent of the yard 
engine hours produced on the B. &. O. 

The committee members are E. E. Ramey (chair- 
man), superintendent fuel conservation, B. & O.; 
P. E. Buettell, fuel supervisor, C. M. St. P. & P.; J. G. 
Crawford, fuel engineer, C. B. & Q.; J. R. Jackson, 
engineer of tests, Mo. Pac.; H. Morris, superintendent 
fuel and locomotive performance, C. of N. J.; E. G. 
Sanders, fuel conservation engineer, A. T. & S. F.; 
W. R. Sugg, general supervisor air brakes, Mo. Pac.; 
W. J. Tapp, superintendent fuel conservation, D. & R. 
G. W.; R. J. Tucker, assistant to fuel supervisor, C. & O. 


Water Treatment Benefits 
(Continued from page 577) 


ability of steam locomotives which made it possible for 
about 42,000 locomotives to deliver nearly twice the work 
done by some 64,000 locomotives in World War I; (7) 
reduced shopping time of locomotives to the minimum 
required by machinery repairs, and (8) contributed to a 
performance record where boiler failures are virtually 
eliminated. 

The record of water treatment on our railroads is one 
of great service. Vigilance needs to be exercised by 
everyone to maintain the facilities and continue to obtain 
the benefits of this program. Rapid extension of water 
treatment to all sizeable supplies is indicated and larger 
tenders and alteration of schedules should permit elimina- 
tion of small stations which would not otherwise warrant 
treatment installations. 

The committee consists of John P. Powers (chairman), 
system boiler inspector, C. & N. W.; H. L. Harrell (vice- 
chairman), shop engineer, I.C.; F. A. Longo, general 
boiler inspector, Sou. Pac.; B. C. King, general boiler 
inspector, Nor. Pac.; H. C. Haviland, supervisor of boil- 
ers, N. Y. C.; I. N. Moseley, master boiler maker, N. & 
W., and E. H. Gilley, general boiler foreman, Grand 


Trunk. 


* * * 





Cerman locomotives repaired by the M. R. S. for use on German railways—At the left is a modern condensing-type locomotive, and at the right, 
the ‘war-time non-condensing type—The photographs were received from Lt. E. D. Shain, a Reading employee then with the 757th railway shop 
battalion 
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Improving Car Shop Facilities’ 


Bor many years the development of improved car shop 
facilities has been a live subject on the Delaware & Hud- 
A number of years ago competitive car building 
were held annu lly at our freight-car repair 
shops. This novel plan of education was conceived to dis 
close the advantages that come from the use of efficient 
shop facilities and practices. While the contests aided in 
the development of the use of improved tools and methods, 
the important lesson we learned was the value of getting 
our material to a car and arranging it to effect maximum 
output with minimum effort, eliminating the loss of ap- 
plied man hours. 

Before the war, the thought had been pretty well-estab- 
lished that it would be necessary to eliminate some anti- 
quated practices. Demands upon our limited shop capacity 
far beyond anything previously experienced came with the 
war. We were confronted with an acute manpower short- 
age and restrictions on the supply of essential materials at 
a time when the demands were greatest. Probably at no 
time in our experience were management and supervision 
so pressed for the development of new ideas to cope with 
a situation. Now that the war has ended we can all look 
back at the record and feel, with satisfaction, that we met 
the situation squarely and did a good job despite the 
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handicaps, and out of it we have gained a knowledge 
that will prove invaluable with the passing of time. 

One of the problems that faced us, with the limited man- 
power available, was the handling and delivering of mate- 
rial in and about shops and repair tracks. New methods 
and practices were developed to insure that such opera- 
tions could be handled with minimum delay. The problem 
was solved by expanding the use of mechanical devices 
and providing roadways over which tractors, cranes, 


Eastern Car Foreman’s Association at 


+A paper delivered before the 
New York on October 12, 1945. 
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Material handling an im- 
portant subject for study 
—Fabrication and _recla- 
mation by welding of in- 
creasing interest — Best 
wheel shop practices must 
be initiated at all points 
trailers, etc., could travel to best advantage. The in- 
stallation of good concrete runways took us out of the mud 
and put the operation of these vehicles on a firm footing. 
The handling of material by such modern means is no 
more efficient than the ground upon which it operates 
Getting material from the source of supply to the car 
undergoing repairs is of prime importance in effecting 
maximum output with minimum applied man-hours. 
Our first problem was to procure the equipment needed 
and then organize scheduled deliveries to avoid duplica- 
tion of effort and idle time. Fortunately, we have been 
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The Oneonta wheel shop of the = 
Delaware & Hudson lr’ 
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gradually adding mechanical equipment to that on han jj & 
and today we find ourselves in a rather favorable position 4" 
in that we have various types of mobile units adaptable fo tel 
handling material with the least human effort. a 
At a series of discussion group meetings attended by ° 
our supervisors, many of our problems were analyze 
and suggestions offered. Some of the suggestions wer 
adopted and proved very valuable in improving thi 
efficiency of our shop operation. We have found that di; 
material- handling equipment can best be utilized whet an, 
under the supervision of one foreman, that is, by central: an 
the 
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ized control. A central station established as head- 
quarters for the material supervisor, where all other fore- 
men can make known their requirements and from which 
the operation of the various machines can be scheduled, 
gives excellent results. Empty trips can be eliminated, 





Some of the parts made or 
reclaimed by welding on the 
D. & H. during the war 


in- 

ud 

ng. 

no 

tes. 

car 

ing 

ded 

ica- 

een 
duplicate trips avoided and maximum loading of ma- 
chines can be secured. 

Material supply and handling represents, to a large 
extent, the supporting labor, the labor that is required as 
a preliminary operation before the repair or construction 
is actually started, and to keep it going after it is started. 
If our supporting labor is not efficient, our shop opera 
tion is not efficient. 

Establishing a good system is not a case merely of 
obtaining the equipment, furnishing good roads, good 
operators and supervision. Constant study and develop- 
ment of facts are needed whereby improvements can be 

the made, and changing conditions recognized and corrected. 
This can be handled only through direct contact between 
the plant management, the supervision and the workmen. 
It requires a supervisory training program or discus- 
sion group. A discussion group was established at the 
Oneonta car shop and each supervisor made suggestions 
and recommendations that would improve the service. As 
a result of this a smooth-operating, efficient handling and 
delivery service has been established. The manual effort 
required in handling material has been considerably re- 
duced and efficiency increased. This causes the heavy 
burden to be lifted from the shoulders of the employee 
and placed on the mechanical devices, where it belongs, 
thereby making available the service of a lot of good men 
to perform the actual mechanical work on the cars. The 
andf™ ¢mployee who has for years pushed a two-wheel wagon 
tion around the shop with heavy loads is the man who will 
. for tell you that tractors, trailers and Chore Boys have made 


this job easier and that, in itself, speaks for the success 
ot this undertaking. 


Servicing Material-Handling Equipment 


Many thousands of dollars worth of mechanical-han- 
dling equipment creates a problem of proper maintenance 
and it is necessary to schedule the inspection, servicing 
and repairs to this equipment to avoid the possibility of 
the equipment becoming badly damaged from neglect and 
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kept out of service. A tractor, Chore Boy or crane out of 
service due to neglect of lack of maintenance will reduce 
materially the value of a coordinated material-handling 
program. Periodical inspection reports, which in some 
cases are daily and in others weekly, not only serve to 





indicate that machines are being properly maintained 
hut they provide a good record of the durability and the 
adaptability of the various machines to their jobs and 
make it possible to observe any of the weak points where, 
perhaps, there is a need for modernization. 


Shop Supervisors Meet 

Confronted as we were with the difficulties of shop 
operation during the war, management soon realized the 
value of the exchange of ideas among supervisors and the 
submission of suggestions and their development if they 
had merit. Meetings, held weekly or more often, gave 
each supervisor an opportunity to make known his prob- 
lems and practices were developed which proved valuable 
during the war and will prove more valuable in the years 
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Some of the material-handling equipment at the Delaware & Hudson’s 
Oneonta car shop 
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Temperature-regulated car-bottom furnaces are needed for proper 
reclamation work 


to come. Two things have been accomplished, supervisors 
realize the value of thinking and planning, and under- 
stand each other better; and, the problems of the super- 
visors are brought to the attention of the management 
and a better understanding of procedure is obtained. 
The search for new methods and the development of new 
procedures is something that must not fall by the way- 
side. We will need them in the future more than ever 
before. 


Reclamation Work 


3ecause of economic conditions in the years before the 
war the reclamation of material was given very thorough 
study on all railroads. Methods and practices were de- 
veloped to save money and the reclamation of material 
was a well-established practice. The reclamation of 
couplers, truck side frames, knuckles, knuckle locks, brake 
beams and many other car parts had been developed to a 
point where we thought we could proceed no further. We 
were fortunate in having this basic experience in recla- 
mation to use and improve upon during the war years 
when we were confronted with the material shortage. 
All of us who thought we were doing a great job prior 
to the war can now say that we had only started. Welding 
methods were improved upon. Parts made from open- 
hearth plate and angles, fabricated, assembled on jigs and 
welded, were substituted for unobtainable castings. These 
included such parts as strikers, coupler carrier irons, draft 
stops, center-sill fillers and other small castings. The 
A.A.R. restrictions that existed on the reclamation of 
material were relaxed and we have learned many things 
about welding that we never dreamed of before. The 
value of this knowledge will be carried into the post-war 
years and result in great savings. 

Installation of annealing and normalizing furnaces has 
made it possible to restore car parts to service with con- 
fidence that they will stand up. Furnaces regulated and 
controlled automatically eliminate a large part of the 
human element from such operations. The installation of 
such a furnace has been made at our main car shop with 
the result that the scope of our activities in reclamation 
has been greatly increased. The increased capacity makes 
it possible to normalize all truck side frames removed from 
cars going through the shop thereby affording better 
inspection and a guarantee of better service. 


Straightening Stall 


We have been confronted with increased damage to 
open-top equipment by loading and unloading machines 
and from other accidents. This damage is so extensive 
that numerous cars are rendered unfit for further service 
until they are repaired. Many man-hours are required 
to remove damaged parts from cars, straighten them and 
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replace them. This led to the development of a straight. 

ening stall on our railroad with which you are probably 
now familiar through the publication of its description jp 
the Railway Mechanical Engineer.* Such a straightenin 

stall involving the use of air jacks, upright posts set in 
concrete, overhead hoists and runways and cross beams 
on which to jack, has made it possible to take some ex. 
treme cases of damaged cars and straighten them without 
so much as removing a rivet. Man-hour requirements are 
reduced to a figure that is amazing. This provides the 
man-hours saved to build and repair other equipment 
The elimination of the cost of material and return of the 
car to service in a much shorter time is valuable. A car 
with bent sides, ends and perhaps a twisted underframe 
often can be repaired and returned to service within 
eight hours. The movement and adjusting of loads that 
have shifted can be accomplished in such a facility as this 
with one or two men, thereby avoiding load transfers or 
expensive hand jacking.- Bent center sills that were 


formerly heated and straightened through the use oj 
pulling jacks, sledges, and other methods involving con- 
siderable hard work can now be jacked back into place 
cold in a very short length of time. Without a doubt the 
straightening stall has created a method of restoring cars 
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Regular attention for material-handling equipment keeps it 
in best condition for service 


to service within a period of time that was heretofore 
unthought of. Like the tractor and trailer system of de- 
livering material, a system of repairing cars in the 
straightening stall has no end as to the extent to which 
it can be developed. The ingenuity used by workmen t' 
save backbreaking work has no limit. The stalls are 
particularly adaptable to outside points and gateways 
and, on our railroad, each main gateway is so equipped 
We have found it has been possible to reduce transiers, 
car delays, lading delays and backbreaking work fro 

those small points which, at the best, are usually equipped 
only for light repairs. 


* See Railway Mechanical Engineer, February, 1945, p. 75. 
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Wheel-Shop Practices 


With the cooperation of the railroad management, the 
Association of American Railroads and wheel manufac- 
turers, wheel shop practices have been improved. The 
A.A.R. mechanical inspections have brought home, di- 
rectly to the wheel-shop foreman and the machine oper- 
ators, the necessity for more accurate and painstaking 
machining of car axles and wheels. The Wheel Manual 
has illustrated very vividly what is required and, in 
addition, has told why it was required. The mechanical 
inspectors that visited the various wheel shops were men 
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of experience who could talk shop language in such a 
way that full benefit was obtained in educating the 
employee. 

Probably a large percentage of hot-box troubles can be 
traced, directly or indirectly, to poor wheel-shop practice. 
The methods now established for a periodical checking 
of all wheel-shop machinery is one of the great steps that 
has been taken to insure proper wheel-shop work. 

For years we have trued journals that have been over- 
heated excessively. Visual inspection was about all that 
the journals received to discover cracks. Dependence 
was placed largely upon the operator of the journal 
lathe to discover such defects while taking the cut. The 
use of Magnaflux testing through which such defects as 
seamed journals and wheel seats are found has made it 
possible to remove dangerous axles from service which 
otherwise might have been used and have caused a serious 
accident. With a system properly organized, supervised 
and carried out, there is little danger now for a bad axle 
getting out into service. The use of the recording gauges 
and the keeping of other records is bound to reduce 
failures. The wheel shop foreman and his employees 
realize that they carry the responsibility for the satis- 
factory performance of each pair of wheels produced while 
it is in service. On our railroad, wheel-shop work is 
concentrated at one major point thereby making it pos- 
sible to give better general supervision to the work and 
eliminate divided responsibility. 

No wheel shop, regardless of its efforts to carry out the 
Practices outlined in the A.A.R. Manual, can function 
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without proper machinery. A shop faced with the ob- 
solescence of machines and machines that are not prop- 
erly maintained cannot do good work. With the need of 
better wheel work it has been necessary to give full 
consideration to the scrapping of obsolete machinery or 
worn-out machinery, and install modern, up-to-date 
machinery that will do the work required. This we 
have done in our shop. Deferred maintenance on wheel- 
shop machinery will be reflected in the hot-box record 
in a manner similar to which laxity in accident prevention 
work will reflect in your accident record. 

Good wheel-shop practice does not end at the wheel 
shop. Regardless of how much care is taken to produce 
good work in the wheel shop it can be quickly destroyed 
by improper handling of the wheels after they leave the 
wheel shop. Damage to journals during loading processes 
must be given very close attention to avoid nicked 
journals. Several years ago, we developed a wheel car 
having saddles to accommodate the wheels in such a 
manner that they could not possibly shift, thereby elimi- 
nating flange and journal contact enroute. This type of 
wheel car has proved very successful. They will accom- 
modate either a single-, double- or triple-deck wheel load, 
or from 18 to 38 pairs of wheels on the one car. The use 
of individual blocking for each pair of wheels is elimi- 
nated with this type of car thereby saving a large amount 
of labor and material. Its use also practically eliminates 
the need for renewal of car floors that soon wear out 
with the use of spiked blocks. It is likewise important 
to see that old wheels being shipped in are properly 
handled when loaded at the outside points to prevent 
unnecessary damage to the journals and eliminate un- 
necessary wheel-shop work. 

With more rigid rules and restrictions placed on wheel- 
shop practices, it is only natural for supervision to 
assume the attitude that work output will decrease. 
Therefore, devices for checking the boring mills, axle 
lathes and other equipment have to be provided, master 
gauges furnished and considerable research done on the 
part of the foreman and the employees to establish meth- 
ods whereby accurate work can be accomplished as quickly 
as inaccurate work. We have found it takes a lot of time 
spent in the education of employees, encouragement and 





A straightening stall for damaged open-top cars 




















Concrete runways along repair tracks at Oneonta allow best use of 
material-handling equipment 


perseverance, to get them to think the new way is better 
than the old and to develop methods to accomplish it. 

The hot-box situation is more or less tied in with good 
shop practice. Rule 66, in itself, is a shop practice. The 
current A.A.R. monthly reports indicate that on prac- 
tically every railroad the number of hot boxes is constantly 
increasing. We are research people in this respect, ever 
trying to lay our finger on the causes. The quality of 
car oils is, in our opinion, something that requires more 
direct consideration both from a new oil standpoint as 
well as proper reclamation. Better car oil is needed. 
Reclamation facilities require constant attention so that a 
standard is maintained that will meet the A.A.R. specifica- 
tion. Oijl and waste reclamation processes are pretty 
well established; however, we will have to be on the 
alert to recognize improved facilities as the oil improves 
in quality so that the proper relation can be maintained 
between new and reclaimed oil. 

Facilities for the proper maintenance of various types 
of brake-beam supports will have to receive some con- 
sideration in the near future. There are a large number 
of various kinds of brake-beam supports involving angles, 
springs, brackets, pins, bolts, rivets, etc. I believe the 
number of brake-beam supports that are found missing 
on cars in service indicate the need of better facilities 
in our shops and on our repair tracks to maintain them. 


For a number of years we have had a modern brake. 
beam reclamation plant at the Oneonta, N. Y., shop. 
The plant is equipped with machinery of the type that 
makes it possible for one man to do all the reclamation 
work with a normal production of approximately 5,000 
brake beams per year. Test machines are used so we 
are sure of obtaining a brake beam that is equally as good 
as and meets the test required of new beams. 

The application of AB brakes to all cars by January 
1, 1949, is a problem in itself. The manner of applica- 
tion, piping and anchorage to the car, must be proper to 
avoid expensive maintenance of the brakes after they are 
applied. Proper pipe bends, good threads and alignment 
of pipes must be made on the first application to prevent 
future failures. This application is truly a mechanical job 
and needs close supervision. Special pipe benders and 
threading machines can be provided to insure | 
workmanship. 

The centralization at Oneonta shops of all wheel-shop 
work, brake-beam reclamation, journal-box packing 
reclamation, air-brake valve repairs, wood mill work, 
heavy freight car repairs, dismantling programs, mate- 
rial reclamation, blacksmith-shop work, jack and pneu- 
matic-tool repairs, baggage-truck, freight-house-truck and 
material-handling-equipment maintenance has made it 
possible to develop and supervise these operations with a 
ininimum expenditure for tools and manpower. 

Our present supervisors with all their background of 
experience may find themselves unable to keep up-to-date. 
Some of the older men who have been through the mill 
will have to provide the impetus to the younger men, and 
the younger men with qualifications for study, observa- 
tion and job interest, together with their opportunity for 
better education, are the men we must develop and de- 
pend upon for the future. The development of thoughtful 
interest in their jobs among supervisors and workmen has 
definitely become a “shop facility.” 

On our railroad, the Car Department Supervisors’ 
Association plays an active part in developing ideas and 
provides a medium through which supervisors have an 
opportunity to discuss the A.A.R. rules, working agree- 
ments and their general problems. Meetings are held 
on each division once a month with the divisional car 
foreman acting as chairman. Through this medium it 1s 
possible to promote education and round-the-table dis- 
cussions. The outside-point foremen and the shop fore- 
men are afforded the opportunity to become better 
acquainted with each others‘ problems. The superinten- 
dent of car equipment, and members of his staff attend 
these meetings. The subject of car design is discussed 
and ideas exchanged on new developments and methods. 
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olloidal Fuel’ 


I, 1938 a casual interest in the general subject of colloi- 
ial fuel accounted for the establishment of a modest re- 
yarch program to be carried on at the Kansas State Col- 
lege at Manhattan, Kan., in co-operation with the Kansas 
industrial Research Commission. As the general fuel situ- 
ation became more critical in the latter part of 1942, this 


research work was intensified. An exhaustive study of the 
wailable literature was reviewed, the patent situation 
studied, laboratory experimentation was intensified, burn- 
ing tests were conducted, a pilot plant for the production 
of colloidal fuel was constructed and operated and defi- 
nite, encouraging results were obtained. 

During the spring of 1943, large-scale intermittent and 
continuous burning tests were conducted which definitely 
proved that colloidal fuel (approximately 40 per cent coal 
and 60 per cent oil by weight) can be prepared from 
southwestern coal and mid-continent oil. This fuel can 
be satisfactorily burned in standard commercial or indus- 
trial burning equipment without appreciable alteration in 
a completely satisfactory manner and with an efficiency 
somewhat higher than oil and lower than coal. Upon 
completion of the research and development work and 
large-scale burning tests, the economics of the problem 
were carefully studied, a plant designed and laid out and 
estimates prepared. This study indicated that in the Kan- 
sas City consuming area colloidal fuel is not as economical 
as coal or oil when the fuels are compared on the basis 
of cost per million B.t.u. 

This particular situation prevails in the Kansas City 
area because in that market both coal and oil are cheap 
commodities. The cost of processing colloidal fuel must 
be added to the cost of the ingredients, thereby increasing 
the final cost when measured in terms of heat units. This 
same condition, however, might not hold true in a con- 
suming area further removed from the source of oil and 
coal and it is estimated that there are large consuming 
areas in the United States where colloidal fuel would be 
cheaper than oil. This is particularly true at points far 
removed from the producing-oil districts where the cost 
of transportation must be added to the cost of fuel oil. 
This study also indicated that if a critical oil shortage ex- 
ists, even in the Kansas City area, and burning oil is not 
readily available, then colloidal fuel may replace oil and 
40 per cent of the deficiency in available fuel oil would be 
made up with the coal contained in the mixture. This 
would permit the substitution of colloidal fuel for burn- 
ing oil with a minimum capital expenditure or inconven- 
ience to the ultimate consumer because no appreciable 
capital investment would be necessary to convert from oil 
to colloidal fuel. The general use of colloidal fuel in 
place of fuel oil would conserve a large quantity of this 
currently critical commodity. 

Application of colloidal fuel to locomotive fireboxes 
Was studied in a cursory way and there seems much prom- 
ise for its future use in this manner. The problem of 
paramount importance in this use is handling of fly ash. 
However, with proper design, this may be alleviated. 
Sparking would be practically eliminated, which would 
seem to make the fuel suitable for forested and mountain- 
ous areas. 


® Contributed by the Railway Fuel and Traveling Engineers’ Association 
Committee on Coal for the Association’s 1945 year book. 


t Combustion engineer, Pittsburg & Midway Coal Mining Company. 
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By D. W. Machin‘ 


Early development reviewed— 
Recent mid-western experi- 
ments and trials — Economics 
of fuel in Kansas City area 


First Patents in 1879 

Colloidal fuel is not new. The earliest patents date 
back to 1879. This problem has been studied by capable 
men. In 1918 Bates made an important contribution 
when he made the first attempt to produce colloidal fuel 
commercially. During World War I the Submarine De- 
fense Association investigated the possibility of utilizing 
this mixture of coal and oil. However, since the last 
war, due to the abundance of cheap coal, oil and natural 
gas, the interest in colloidal fuel diminished and it has not 
been until the last two years that this subject has again 
become important. 

In 1938 the Engineering Experiment Station of the 
Kansas State College undertook new research work on 
this problem. Dr. J. H. Hedrick was placed in charge 
of the work and his first research was directed toward 
the utilization of various stabilizers. Four general types 
were studied: (1) dilute gels and gel formers; (2) emul- 
sifiers; (3) petizers or solvents; (4) surface active 
agents. Under Dr. Hedrick, Stutzman determined the 
effect on viscosity and specific gravity of various coal and 
oil mixtures. Gradishar developed information on criti- 
cal concentrations and flow of colloidal fuel through 
pipes. Later, Zabel continued the work started by Dr. 
Hedrick, giving emphasis to the study of stabilizers. And 
later, Landis studied methods of mixing colloidal fuel. 

Early in 1943, as an amplification of the research work 
done by the Kansas State College, the development of a 
practical commercial means of producing colloidal fuel 
economically was attempted. This task was intensified 
by the growing fuel shortage in the Middle West. It ap- 
peared timely that the theoretical work should be put to a 
practical test. The author reviewed the work that had 
been accomplished to date. George Auer, attorney, re- 
viewed in detail the patent situation surrounding this 
subject, prepared a complete bibliography, and read and 
analyzed all the available literature germane to the sub- 
ject. Other technical men undertook the task of design- 
ing equipment and facilities to produce practically a 
satisfactory colloidal fuel. 

This review of available information revealed sufficient 
incentive to explore further the practical applications of 
this general knowledge and pursue this problem through 
the pilot-plant stage. The laboratory investigation was 
then intensified. The coal puverizing facilities of the 
Western Minerals, Inc., plant near Baxter Springs were 
utilized to pulverize carloads of coal to various sizes. A 
pilot plant was set up in connection with the central 
cleaning plant of the Pittsburg & Midway Coal Mining 
Company at West Mineral, Kan. 
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Colloidal Fuel Tried in Kansas City 


After pilot-plant operation, carload samples of col- 
loidal fuel were prepared and shipped in cars to Kansas 
City, Mo., where the fuel could be tested in modern 
boilers on a large scale. The tests were conducted in 
the Kansas City power plant of Montgomery Ward & 
Company by combustion engineers of the Pittsburg & 
Midway Coal Mining Company with the full co-operation 
of the combustion engineers of Montgomery Ward & 
Company and were observed by a representative of the 
Bureau of Mines. All physical and mechanical data 
were carefully observed and a complete boiler and fuel 
test was made in conformity with the code of the Ameri- 
can Society of Mechanical Engineers, the results of 
which were recorded by the Kansas City Testing Labora- 
tory. All results from the burning tests were eminently 
satisfactory. No particular trouble in any phase of the 
burning test developed which was difficult to overcome. 
The general result of this accelerated investigation up to 
and including the large-scale burning test may be sum- 
marized as follows: 

1—A satisfactory colloidal fuel for commercial and 
industrial boilers and processing furnaces was produced 
with southwestern coal and mid-continent oils. 

2—The colloidal fuel tested retained the same general 
temperature-viscosity relationship as that of the heavier 
grades of Bunker C residual oil. It was observed that 
less total heat and lower burning temperatures were 
required for atomization. 

3—The use of an effective but inexpensive dispersing 
agent, when utilizing light residual oil, resulted in a 
more satisfactory and stable colloidal fuel and eliminated 
the necessity for extremely fine and costly grinding of 
coal. 

4—The large-scale burning test of colloidal fuel demon- 
strated that it is possible to maintain higher continuous 
ratings with colloidal fuel than it is with oil alone. The 
flame is more satisfactory, is softer, more completely 
fills the furnace, and the cutting, impinging effect ob- 
tained with certain types of oils js not prevalent. 

5—It was feasible and practical to handle colloidal fuel 
with ordinary heavy oil-burning equipment from the tank 
car through lines of ordinary size and in standard hori- 
zontal, reciprocating, centrifugal, and gear pumps. Col- 
loidal fuel performed very satisfactory through tubular 
heaters, and in both outside mixing, steam and me- 
chanical rotary burners. 

6—Our experimental work indicates that additional 
research and development is necessary both on colloidal 
fuel and small burners before a fool-proof application of 
colloidal fuel can be made to the small domestic burner. 
The principal problem at this point is to develop a satis- 
factory and economical stabilizer that will assure the 
practical use of colloidal fuel made from light straw- 
colored or gas oils in the small domestic burner and at 
the same time not foul the burner orifice, the filter or 
the valves. 

7—It was determined that, under present market con- 
ditions in the Kansas City, Mo., consuming area, the pro- 
duction of colloidal fuel would not attract private capital. 
This is true because of the low cost of coal and oil in the 
same territory at this time. It is obvious, however, that 
a well-designed and economically operated colloidal fuel 
plant in the Kansas City area could produce colloidal 
fuel for heavy and light industry where a price of $1.57 
per barrel of colloidal fuel is permissible. This is 
predicated on the delivered price of oil at $1.07 per 
barrel and the delivered price of $3.64 per ton of bitumi- 
nous coal. 
8—The design and estimate for the colloidal fuel plant 
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indicated that a minimum quantity of critical materia) 
would be required. Complete plans and specifications 
have been prepared. The estimate indicates that a plan, 
to produce approximately 800,000 barrels of colloida) 
fuel annually would cost in the neighborhood 9 


$614,000. 








Analysis of 3,242 Patents 


The analysis of the patent situation by George Auer 
attorney, developed that since the inception of colloida| 
fuel there have been some 3,242 patents issued on variou; 
phases of the work. A cursory examination of these pat. 
ents indicated that some 119 were worth careful study 
and analysis. Mr. Auer’s investigation revealed the foi. 
lowing general facts: 

1—Stabilizing the mixed fuel received most attention, 
The greatest emphasis was placed on this problem ani 
there is a sharp criticism of opinion existing as to whether 
fine grinding or the use of a suitable stabilizer is the 
best solution of this problem. 

2—Little or no attention has been given to the develop. 
ment of new processes or arrangements for utilizing 
known equipment to best produce colloidal fuel. 

3—A study of the foreign patents indicated that col- 
loidal fuel has been used in a substantial way by the 
European nations. 

4—There is no well-defined pattern for the study oj 
colloidal fuel as revealed by the patents and there has 
been a general, disorganized search for a satisfactory 
solution. 
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Mid-West Economics 


A more detailed study of the economics of the problem 
revealed some interesting facts. As we have previously 
mentioned, based on the present prices of oil and coal in 
the Kansas City consuming area, colloidal fuel can be 
prepared and sold for $1.57 per barrel. This is some 
45 per cent more than the present cost of fuel oil and it 
is evident that so long as fuel oil is available at the exist- 
ing price there would be little market for colloidal fuel 
Our study indicates that if a price of residual fuel oil 
increased to approximately $2.75 per barrel, then col- 
loidal fuel made from that oil would be competitive in 
price. The study also indicates that the utilization of 
coal, as such, under present market prices in Kansas 
City would be 67 per cent less expensive than colloidal 
fuel. Therefore, few consumers would continue to use 
oil or colloidal fuel if equipment for conversion to coal 
is available. It is obvious that from an economic stan¢- 
point colloidal fuel cannot be profitably produced in 
normal times in the Kansas City area. There, colloidal 
fuel would be useful only as an emergency wartime 
measure to conserve fuel oil. As pointed out above, 
however, this situation might not pertain in other con- 
suming areas further removed from the source of 
fuel oil. 

A detailed plant layout and estimate was made for a 
completed plant. This estimate was checked and indi- 
cated that a plant to make colloidal fuel would be rela- 
tively simple if carefully designed devices for proper 
mixing, storing and handling of colloidal fuel, such as 
those developed, were utilized. 

It is particularly significant to point out that, due to 
the higher specific gravity of colloidal fuel, it will not 
float on sea water. This means that if colloidal fuel 
were used in place of oil for power- generating purposes 
on inland or ocean-going vessels, it would minimize 
the loss of life due to burns, particularly during a time 
of war. 
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EDITORIALS 





Railroad Men 
Challenged 


In a challenging address, presented before about 1,300 
railroad and railway supply men at the October 15 meet- 
ing of the Western Railway Club in Chicago, Wayne 
A. Johnston, president of the Illinois Central, discussed 
the following text which is both appropriate and power- 
ful and will need constant reemphasis in the months to 
come: ““We must have railroads in and for America— 
solvent railroads, strong railroads, manned by alert and 
respected workmen, directed by progressive manage- 
ment, modernized to fit the needs of post-war America, 
operating under sound policies of government and com- 
manding the confidence of the American people.” It is 
obvious that this program, backed up by deeds, will give 
a tremendous boost to railway prestige and public favor 
and incidentally do as much or more than any other 
one thing to restore a normal high level of industrial 
activity. 

In his definition of “solvency,” Mr. Johnston con- 
templates that railroads will take in more than they 
spend; that they will have rates attractive to traffic yet 
fully remunerative; that they will pay good wages for 
good work; that they will buy and maintain a plant re- 
sponsive to every call upon it yet be able to lay aside an 
ample return on investment, and be attractive enough 
to keep private capital interested in providing a con- 
tinued supply of efficient tools. In other words, rail- 
roads will be enabled to stand on their own feet without 
governmental assistance of any kind, except construc- 
tive regulation, and serve as a stimulating example of 
accomplishment by private enterprise. 

By “strong” railroads, Mr. Johnston refers not 
merely to those well equipped with track, power, cars 
and other physical facilities but to the necessity for rail- 
roads strong in character, ideals and enterprise which 
have in the past made railroads pre-eminent in the field 
of land transportation. He has a definite message for 
railway workers, including those in the mechanical de- 
partment, in the following quotation: “These railroads 
must be manned by alert and respected workmen— 
people who are proud of being railroaders, who know 
that theirs is a public service fundamental. to national 
well-being, essential, reward-worthy, truly a life worth 
living. These alert workmen must be so interested in 
the progress of the industry that they will speak up for 
it at every opportunity and share with management and 
public alike the thoughts, ideas and observations they 
develop with respect to better railroading. They must 
be a team—a thorough, co-operative, hard-hitting 
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team—one well deserving of victory in the hardest com- 
petitive game for which American business can pro- 
vide the opportunity and the reward.” 

For management, including supervisors, Mr. John- 
ston appeals for a progressive viewpoint from men who 
have come up through the ranks experienced in rebuffs, 
toughening and the hard knocks acquired only in 
rough-and-ready railroading. He says that this man- 
agement must have vision, courage, enterprise and wil- 
lingness to gamble, if need be, with everything except 
the safety of its men, customers and customers goods. 
It must also be willing to assume and bear responsibility, 
yet delegate it to capable subordinates and thus build 
a team and give it strength, spirit and genuine leader- 
ship. 

To effectuate some of these highly desirable results, 
Mr. Johnston emphasizes the need for further improve- 
ments in operating methods, roadway and mechanical 
equipment, personnel training programs and employee 
suggestion systems, traffic building and solicitation and 
a great expansion in institutional and public advertising 
by railroads. The pre-eminence of “mind over matter” 
is implied throughout Mr. Johnston’s remarks, as he 
reiterates his plea against “case-hardened habits of 
thinking” and says that railroad men must keep open, 
alert and inquiring minds, always ready to admit mis- 
takes, but constantly willing to try new ideas and ex- 
periments and always press forward, ‘even if going for- 
ward involves some risk and uncertainty and inability 
to see clearly the path that lies immediately ahead. It 
seems obvious that this mental attitude is more impor- 
tant now than ever before and essential to maximum 
results in railroading of the future. 


Lowering 
Boiler Costs 


In the all-welded boiler, in water treatment and blow-off 
systems, in construction details such as the application 
of flues and tubes and staybolts, and in the handling of 
the boiler in train service lie possibilities for both the 
reduction in boiler maintenance expenditures and better 
boiler performance. The Master Boiler Makers’ As- 
sociation, with a membership primarily concerned as 
craftsmen with fabrication and maintenance problems, 
presented available cost figures in some of the reports 
prepared for the Association’s 1945 annual proceedings. 
This is the best way of getting action from railroad offi- 
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cers with a reputation tor wanting to know how much 
can be saved by either new equipment or new methods. 

Experience with the all-welded boiler has been limited 
because of test requirements and war conditions, but the 
elimination of boiler leaks, the savings in weight, and 
the absence of any shell repairs to the Delaware & Hud- 
son’s boiler, and the renewal of the firebox throat and 
flue sheets to this boiler in 1943 at 304,000 miles as 
compared to an average of 193,000 miles for 17 other 
locomotives of the same class, indicate large potential 
savings in maintenance expenditures. Approval has 
been given to the construction of all-welded boilers for 
two other railroads, in addition to another for the D. & 
H., and cost data should become available as this type of 
boiler becomes accepted as standard. That it will be is 
evidenced by the confidence of the association’s com- 
mittee that the construction of such boilers can and 
should be made a standard fabrication procedure 

In the report on water treatment, the statement is 
made that not less than $30,000,000 is saved annually 
by water treatment. This figure and the estimate that 
water treatment is in use at less than half of the water 
stations where treatment could be made with economy 
to the railroads should be reasons enough for surveying 
the possibilities of additional savings in this field. In 
seal welding of staybolts to eliminate leakage, in clean- 
ing tubes and flues by washing instead of by blowing, 
and in methods used in applying tubes and flues the as- 
sociation committees have either shown savings figures 
or reductions in the maintenance work that can be trans- 
lated into dollars saved. 

By lowering the steam locomotive’s maintenance costs, 
a large proportion of which-is attributable to keeping 
the boiler in condition for maximum performance, the 
position of the steam locomotive with respect to compet- 
ing types of power will be improved. In doing so cor- 
tesponding improvements in operating characteristics 
and availability will result from the increase in boiler 
efficiency and the reduction in shop and enginehouse 
time required for boiler attention. 


Train Radio 
No Longer Experimental 


One of the last restraints to general application of train 
communication was removed by the Federal Communi- 
cations Commission on November 14 when it released 
proposed rules and regulations for governing railroad 
radio service. The railroads were given a twenty-day 
period in which to present reasons why the rules should 
be changed and unless otherwise ordered by the Com- 
mission, the rules and regulations will go into effect on 
December 31, 1945. Few objections are anticipated 
and it seems improbable there will be any delay. 

To avoid misunderstanding, the Commission’s pro- 
posed rules begin with definitions of “railroad,” “rail- 
road radio service,” “train radio station,” “yard and 
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terminal radio station” and “railroad utility radio gta. 
tion.” Concerning licenses, it states that the license 
period shall be for two years, all licenses expiring 
3:00 a. m. eastern standard time on February 1. Thoge 






eligible for licenses are “persons or organizations oper. 





ating as railroad common carriers.” The rules add. 
however, that “experimental authorizations may be js- 


sued to communications common carriers for the pur- 







pose of providing railroad radio service.” Some railroad 





operators would like to have this clause changed, since 





they see in it the possibility of an encroachment whic! 





might result in the railroads becoming the lessees of ; 





service rather than having complete control of their ow, 





train communication service. 





Construction permits are not required for radio sta 





tions on railroad rolling stock and provision is made fo 





direct application for license for such equipment. Ap- 





parently identical sets may be interchanged between 





stations without the need of a new license. 





A section of the rules on technical specifications lists 





specific channels, states that modulation shall not ex- 





ceed 100 per cent on peaks, that with frequency modu- 





lation, the deviation of the carrier from the assigned 





frequency due to instability shall not exceed 30 kc. and 
that carrier frequency shall be maintained within 0.005 
per cent of the assigned frequency. 






Provision is made 
for a railroad to make application for authority to use 
special emission for the operation of signaling, calling 







and similar devices. This opens the way for considera- 





tion of the use of radio in connection with C.T.C. and 





similar systems. 





Under the heading, “Scope of Service,” the rules ai- 





ford the widest possible use of radio communication, 





allowing intercommunication by the railroads with other 





licensed radio stations in emergencies and the use of a 





single station by a group of railroads where this prac 
tice is desired. 






A section of the rules on records lists those which a 





railroad radio station lessee must maintain. They are 
simple and the railroads should be able to maintain them 


without difficulty. 






The various tests which railroad 





radio service licensees are required to make are listed 
under a section on tests. 

Miscellaneous railroad requirements, gathered into a 
final section, permit a railroad to use various methods 
in identification of stations, permit railroad employees 
to operate radio stations without radio operator licenses 
under conditions set forth in the order, and list inspec- 
tion requirements. 










None of these will apparently in 





volve any difficulty. 





There still remains with the railroads the problem of 





obtaining equipment, of determining where communica- 
tion may be employed to most advantage, in what type 
of service it should be used first and to what extent it 
should be applied. The latter requirement will be large- 
ly a matter of evolution, but if given some thought now, 
future alterations will be simplified. The question of 
power supply, although involving types of equipment 
which are old in the service of railroads, is lagging be- 
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hind the development of the very new communication 
apparatus. 

One thing pertaining to radio equipment which should 
receive prompt attention is the matter of continuous 
communication in cuts and tunnels. It is felt by some 
that frequencies in the neighborhood of 2,600 mega- 
cycles should be used, since in this range the narrow 
spaces between cars and side walls serve as wave guides 
and to a certain extent at least surmount this difficulty. 
The Commission has expressed its willingness to listen 
to railroad requests for channels in this yet unallocated 
section of the spectrum in case it offers special advan- 
tages. 

Unfortunately, the equipment required for these high- 
er frequencies costs from two to three times as much 
as that for the 160 mc. range and such added cost would 
be an effective deterrent to the use of radio for train 
communication. Experiments now in progress indicate 
that inexpensive means can be developed for effecting 
continuous communication with the already assigned 
frequencies. 

In addition to offering proposed rules and regulations 
for radio train communication, the Commission on No- 
vember 15 announced that it was considering the possi- 
bilities of relaxing the present low power rules govern- 
ing railroad carrier-current train communication sys- 
tems. These rules, which were issued originally to limit 
interference caused by remote controlled tuning of broad- 
cast receivers, has caused the railroads some difficulty 
which a’slight easing of the rules would remove and it is 
apparent from the Commission's statement that it will 
do all that circumstances permit to promote the use of 
carrier type train communication. Given some relaxa- 
tion of the low power rules, carrier can give radio more 
effective competition. This should serve as stimulation 
to those who are promoting radio and help to effect 
rapid application of train communication. The Com- 
mission has been considerate, generous and intelligent 
in making its allocations, and it is important that the 
railroads make applications to justify and to hold the 
position they have been given in the communication 
field. Railroad operating improvements already effected 
would appear to offer sound economic advantages to 
considerable use of train communication. 


A.A.R. Research 
On Counterbalancing 


Probably in no single instance is the criticism of Amer- 
ican railroads for lack of modern research more fully 
refuted than in the case of counterbalance studies and 
tests conducted by the Association of American Rail- 
roads with a view to improving the operation of recipro- 
cating steam locomotives, especially in high-speed serv- 
ice. With ever-increasing emphasis on high-speed oper- 
ation in recent years, even with heavy trains, boiler ca- 
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pacity was increased to make possible substantially high- 
er speeds and it became apparent several years ago that 
greater refinement in methods of counterbalancing loco- 
motives would be required for satisfactory steam loco- 
motive operation. 

To meet this need and make a thorough technical 
study of the problem, a special committee was appointed 
by the A.A.R. and instructed to prepare a program of 
road tests under actual operating conditions, check the 
correctness of current methods and theory and finally 
develop a recommended practice as regards counterbal- 
ancing locomotives which would produce the desired re- 
sults in modern high-speed operation. This special com- 
mittee included representatives of both the Mechanical 
and the Engineering Divisions of the A.A.R. to assure 
the necessary co-ordination in interests of both track 
and equipment. , 

An extensive series of tests was conducted in the fall 
of 1941 and the summer of 1942 at Harvard, IIl., de- 
signed to show the effect on track and equipment of 
several different counterbalancing methods. Revolving 
parts were balanced on both the dynamic and static basis, 
with reciprocating compensation varying from 56 per 
cent to 0, equivalent to a reciprocating unbalance of 2.3 
to 6.4 lb. per side per 1,000 Ib. of locomotive weight in 
working order. 

Three types of locomotives were tested, namely, 4-6-2, 
4-6-4 and 4-8-2, and 495 test runs were made with 
speeds at 5 m.p.h., at diameter speed and at speeds as 
near 100 m.p.h. as could be obtained. A comprehensive 
report covering these tests and results, published by the 
A.A.R. in March, 1944, included a total of 319 9-in. by 
12-in. pages replete with illustrations of special test 
equipment, charts, tables of test data and conclusions. 

The very magnitude of this imposing volume pre- 
cluded its maximum use by mechanical department per- 
sonnel and particularly the shop forces who in the last 
analysis must understand and put into effect the desired 
improvement in counterbalancing practices. A Manual 
Committee, comprising representatives of the A.A.R., 
individual railroads and the three major steam locomo- 
tive builders, was, therefore, appointed to digest the com- 
prehensive and voluminous 1944 A.A.R. report and re- 
duce its findings to more condensed, usable form. The 
result was a concise pocket-size Manual of Counterbal- 
ance for Reciprocating Steam Locomotives, containing 
only 30 5-in. by 9-in. printed pages and made available 
to railroads generally by the A.A.R. Mechanical Divi- 
sion secretary’s office only last month. 

Preliminary reactions to the distribution of this small 
but authoritative discussion of one of the most impor- 
tant single features of steam locomotive design are high- 
ly favorable and the book promises to constitute a real 
contribution to improved locomotive operation. The 
A.A.R. is to be congratulated, not only on the thorough 
and competent way in which a modern research project 
of great importance has been carried on, but the effec- 
tive means developed to make results of the research 
generally available and usable. 



















Factors Affecting 


Tic Master Boiler Makers’ Association, in a letter 
to the chief mechanical officers of all the major railroads, 
requested a report on cinder cutting from each railroad 
for compilation into a committee report. It asked for 
information on the nature and amount of cinder cutting 
and the measures taken in the past and future plans to 
reduce or eliminate this costly item of locomotive main- 
tenance. The reply from each railroad has been assigned 
a number and is quoted in the order received. 
1—The greatest improvement we have noted so far in 
experiments which we have conducted has been due to 
an adjustment of arch heights. We determined that no 
great amount of cinder cutting is experienced with an 
opening between the arch and crown sheet of at least 
130 per cent of the flue area. When the opening above 
the arch is less, cinder cutting very rapidly develops to a 
harmful extent. We have also observed that streamline 
surfaces on superheater parts reduce cutting. 
2—On 4-8-2 class locomotives, most of the cutting 
is confined to the 2!4- and 34-in. flues located in the two 
outer rows on the sides and the bottom two rows. On 
the 4-6-4 class, cutting takes place in the 2%-in. flues 
between the 5%-in. flues at the center of the back flue 
sheet, and in the two rows of 2%-in. flues below the 
superheater flues. Crown bolt heads are cinder cut at the 
14th row from the back flue sheet diminishing at the 5th 
row. Staybolt heads in center syphon, both sides, are 
cinder cut from the 9th row top in a half circle down- 
wards about five rows. Considerable cinder cutting 
is experienced in the front end of this class. On the 
2-10-2 class, cutting takes place in the 2%4-in. zone of 
| flues between the syphon, two rows from the 5%-in. 
flues down. Very little cinder cutting is experienced in 
the front end. 

Regardless of their condition, after stipulated mileage 
and at classified repairs, all open flues which are subject 
to excessive cinder cutting are removed and renewed 
using number 10 gage safe ends. Baffle brick applied to 
syphon-equipped Santa Fe Class locomotives has reduced 
cinder cutting as well as plastering. 

3—Until about three years ago we had very little 
trouble from cinder cutting. However, after the appli- 
cation of stokers, which made it possible to supply the 
increased steam rate required to handle greater train 
loadings, cinder cutting became a serious problem. The 
cinder cutting in the neck at the front end of the Type 
A superheater units was the most serious and this has 
been practically overcome by the use of shields. Con- 
siderable effort was concentrated on the re-drafting of our 
locomotives and we have secured to some extent a better 
















































































































































































































* Abstract of a report prepared for the 1945 year book of the Master 
Boiler Makers’ Association 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Cinder Cutting of Boilers” 










Railroads report on how to 
reduce and eliminate cinder 
cutting—Association study in- 
cludes slagging of flues and 
tubes, and washing versus 
air blowing in flue cleaning 


gas distribution through the tubes and flues. As a result 
the reduced velocity of the gases has also reduced the 
cinder cutting. This problem has not been eliminated 
and we are continuing to study the gas distribution be- 
cause we feel that cinder cutting is a function-of gas 
velocity. 

4—In the past some cinder cutting of superheater 
unit bends immediately below ball joints at the super- 
heater header was eliminated by installation of deflector 
plates and shields. Minor cinder cutting is experienced 
on the lower portion of the smokebox front end door on 
our large freight locomotives. There is also some evi- 
dence of cinder cutting on radial stay heads in the crown 
sheet between firebox syphons. We do not know of any 
remedial action for this condition. It is to be expected 
that some cutting must necessarily take place at that point 
because the gases, together with abrasive material, are 
carried over the brick arch in many instances at rather 
high velocity. 

5—Prior to 1932 we had very little trouble from cinder 
cutting except on locomotives operating in lignite burning 
territory. After more intensive utilization of steam loco- 
motives was inaugurated and appurtenances were intro- 
duced to obtain higher capacities, damage from cinder 
cutting began and its seriousness has increased with the 
progress made in obtaining full use of the locomotives. 

We have not resorted to any of the numerous short 
cuts proposed to minimize this trouble, such as a change 
of brick arch, welding protecting beads on staybolt and 
crown stay heads, heavier ends on flues and front end 
changes, but have confined our efforts to making repairs 
to affected parts before such time as experience has 
shown that failure may occur. 

It is our opinion that cinder cutting is the result of the 
high firing rates required to get maximum capacity of 
locomotives and is influenced adversely by the type of 
coal used necessarily for stoker-fired locomotives. It is 
very questionable in our minds if there is any net saving 
in changing appurtenances as experience has shown their 
fuel saving values and we are convinced that the damage 
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fom cinder cutting does not justify increasing the fuel 
pill or reducing the locomotive’s capacity. We think 
the best method of control is to make repairs to cinder 
cut parts at such periods as experience has demonstrated 
failures may occur. 

6—Very little cinder cutting of flues and firebox sheets 
is experienced on our locomotive boilers. There is slight 
cutting of crown bolts and staybolt heads in the two top 
rows on right and left sides of Thermic syphons. This 
has been reduced by. arc welding a bead at rear of the 
holt with the boiler full of water. We have followed 
this practice for several years with no damage to the 
sheets. 

On 2-8-4 freight locomotives some cutting occurred 
after approximately 130,000 miles of service. The abra- 
sive action takes place inside the tubes at the prosser mark 
on the outside rows of tubes. This trouble has been prac- 
tically eliminated by leaving the two outside rows of 
tubes unprossered. Cinder cutting in the smokebox, es- 
pecially on the front door and smokebox ring was 
eliminated by the installation of a baffle. 

7—Atlantic region: No cinder cutting in firebox, with 
the exception of a few staybolt heads in the upper portion 
of syphons. Very little trouble with tubes and flues. 
Most of the cinder cutting occurs on the front bends of 
superheater units in the smokebox and on smokebox 
front door and ring rivets. These are being protected 
by suitable shields or baffles. Central region : Some cinder 
cutting on staybolt heads on the inner side of syphons at 
the top front area, necessitating staybolt renewal about 
every four years. The front end bends of superheater 
units in smokebox and the smokebox front door and ring 
rivets are subject to cinder cutting, but are now pro- 
tected by suitable shields and baffles. Western region: 
Staybolt heads in the upper portion of syphons subject to 
the same cinder cutting as experienced on the Atlantic 
and Central regions, also some cinder cutting of crown 
bolt button heads in the front area of the crown sheet 
ahead of the brick arch. Superheater flues show a ten- 
dency to cut close to the return bend of the superheater 
unit, and the effect on the superheater unit front bends in 
the smoke box is similar to that found on other regions. 
Eastern lines: Very little trouble from cinder cutting. 
Western lines: Experiencing some trouble with cinder 
cutting of staybolts and crown bolts and with side tubes 
on locomotives equipped with the Type E superheater. 

In our opinion the most essential condition to prevent 
cinder cutting is the correct drafting of the locomotive to 
obtain the lowest gas veloeity consistent with free steam- 
ing. On some locomotives the condition was greatly im- 
proved by the adoption of the A.A.R. Master Mechanic’s 
front end and the correct proportioning of gas areas in 
accordance with the A.A.R. recommendation. In the 
front end, superheater unit shields are used to protect the 
units, and baffles to protect rivet heads, etc., but any 
attempt to use baffles in the firebox itself has merely re- 
sulted in the cinder cutting being transferred from one 
location to another. : 

8—There has been some cinder cutting of staybolt heads 
on crown sheets and the fire end of the small flues of our 
4-8-2 and 4-8-4 locomotives. We have tried several 
methods of overcoming this trouble, but have nothing 
conclusive to report at present. 

9—We were having a number of flue failures caused by 
cinder cutting, mostly in passenger power, which we 
attributed to a lack of spacer brick between the flue sheet 
and brick arch and after going back to the spacer brick 
and applying seven rows of brick to the arch very little 
trouble has been experienced. 
10—Our 2-10-4 coal burning locomotives built in 1937 
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gave us some concern when new by starting to cut the 
heads of crown sheet staybolts. We applied electric beads 
back of the bolt heads in the affected zone on a few loco- 
motives, but later we lowered the brick arch and the 
cinder cutting stopped. We have no cutting in the fire- 
box or on flues. Superheater units are protected by 
shields and shields are also applied to the feed water 
heater piping in the front ends of the 2-10-4 coal burners. 
11—Cinder cutting in our boilers has never been a 
major problem, mostly due to the grade of coal used and 
the drafting arrangement. Our renewals because of cinder 
cutting is very slight as protection of affected parts has 
been very successful. Fireboxes, when applied, have a 
bead of weld placed in front of the bolts and radials in the 
known areas affected by cinder cutting and additional 
welds are made; if necessary, while the locomotive is in 
service. We have eliminated the prossering of the 244-in. 
flues of all combustion-chamber type locomotives in the 
areas most affected, which has resulted in longer flue life 
and reduced cutting to a minimum. Cinder cutting in 
front ends of locomotives has always been more pro- 
nounced and requires considerable maintenance. Baffle 
plates and shields are used to protect the various parts 
affected, mainly the superheater units, smokebox front 
and steam pipes. Netting, when necessary, is either 
patched or renewed. 
12—We were not experiencing this trouble a few years 
ago but cinder cutting is now a serious problem in our 
stoker-fired locomotives which, in my opinion, has been 
brought about by various changes having been made in 
the locomotives. Changes consisted of application of 
stoker, increasing the exhaust cavities in nozzle base, 
larger exhaust tip, larger stack and extended lift pipe, 
sealed arch, and increased steam pressure. These changes 
resulted in a much more efficient locomotive, as we were 
able after such changes to efficiently handle heavier pas- 
senger trains and increased tonnage on freight trains at 
increased speed. The increased consumption of fuel 
results in a large amount of partially burned particles of 
fuel and cinders to pass over the arch at very high velocity 
which results in a sand-blast effect on the various parts. 
Recently we eliminated the sealed arch on two of our 
heavy Pacific-type locomotives for test purposes, applying 
four-inch spacer bricks, and practically eliminated the 
cinder cutting in the firebox zone, the burning and fire 
cracking of the flue beads, the excessive burning of the 
back ends of superheater units, and the accumulation of 
slag on back tube sheet. We obtained the same results on 
Mikado-type locomotives on test and we have now 
adopted the open arch on all stoker-fired locomotives. 
13—On 2-8-8-2 type locomotives the flues in the top 
central portion cut through on the bottom just inside the 
back flue sheet at the shoulder formed by prossering at 
approximately 50,000 miles. Discontinuing the prossering 
increased the mileage to approximately 150,000 miles. 
The top central portion of the back flue sheet and the 
crown bolts over the top of the arch have to be renewed at 
approximately 300,000 miles. While no means have been 
found to eliminate renewals, they have been reduced by 
maintaining a full brick arch. The sides of the smokebox 
have to be patched at approximately 200,000 miles. 
On the 2-6-6-4 type locomotives the back flue sheet has 
to be patched at the top or renewed and some of the crown 
bolts have to be renewed at approximately 450,000 miles. 
Some superheater flues have to be renewed at approxi- 
mately 450,000 miles due to cutting by the deflection of 
cinders at the supports for the superheater units. 
14—We have had serious cinder cutting of flues, front 
end appliances, superheater coils, and smokeboxes which 
we have endeavored to overcome by manipulation of the 
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brick arch. The changes cause the locomotive to steam 
poorly and if it does steam properly, we experience cutting 
on crown staybolt heads and crown sheets. In some cases 
we have been able to overcome cinder cutting by en- 
larging the nozzle opening to the largest extent consistent 
with good steaming. On nozzle tips equipped with a 
four prong bridge, flues are cut faster than with a 

¥g-in. or Y2-in. round or diamond bridge installed parallel 
with the cylinder. We are increasing the size of nozzle 
tips where possible and installing round or diamond 
bridges. It is believed that a good deal of our trouble is 
caused by our coal which has a very high and hard ash 
content. 

15—We shield parts when cutting takes place, but this 
does not stop the cutting and it is a continuous job to 
renew shields. The open tubes and flues located at the 
sides and bottom of the flue sheet are cut most with very 
little cutting of the flues and tubes located in the center. 
It is our practice to run flues and tubes until cinder 
cutting is noted. Then thimbles are applied. Flues and 
tubes that have had thimbles applied sometimes cap and 
slag over and cinder cutting then develops in the other 
flues. A few locomotives have been equipped with un- 
prossered flues and tubes which has prolonged the life 
somewhat. Cinder cutting of units is prevalent partic- 
ularly in the top row. The Type E units cut more than 
the Type A. 

The cinder cutting of staybolts has been reduced by 
increasing the distance from the arch to crown sheet. 
When our Class S freight power was first placed in serv- 
ice the brick arch contained 10 rows of brick, and cinder 
cutting of crown and syphon staybolts was experienced. 
The arch was reduced to 8 rows of brick which practically 


eliminated cinder cutting of staybolts. Some cutting 
occurs on crown bolts between syphons. Our method 


of protection is to weld a bead of weld part way around 
the head of crown bolts. 

In passenger locomotives of the 2-6-2 type that are used 
in through line service the cinder cutting takes place in 
different locations on the tube sheet and flues. They are 
all equipped with the same nozzle, ashpans, and grates. 
We shop them after Class 3 repairs at 84,000 miles for a 
Class 5 repair, with no flues removed ; the next shopping 
at 168,000 miles with part flue removal ; the next shopping 
at 250,000 miles with full flue removal. At this time some 
of the 5%-in. superheater flues are cinder cut inside 
where the back unit band rests on the flue; the cutting 
action is at each side of the band. We apply long safe ends 
or renew the flues. The 214-in. tubes are cut at the sides 
and top of the flue area on the passenger power and in 
the center of the flue area on other power. Our only 
preventive is to apply shields or thimbles in the 2%4-in. 
tubes in the firebox end and shields in back of headers 
toward the front tube sheet to prevent the cutting 
readers. Our boiler fronts are all shielded to prevent 
cutting. 

16—On this railroad cinder cutting of tubes and flues 
occurs generally between 80,000 and 100,000 miles. 
Thimbles are applied on the inside of tubes and flues 
after they have made approximately 60,000 miles to 
prevent failures at a later date. Cinder cutting on tube 
sheets is nil. We have some cinder cutting of crown 
bolts, staybolts, and of syphon staybolts in the top front 
section of the syphon. To overcome cinder cutting of 
staybolt heads, half moons are electric welded within 
¥g in. of the staybolt head, thereby deflecting the cinders 
so they do not come in contact with the bolt heads. 

Cinder cutting of both Type E and Type A superheater 
units is most noticeable on the vertical section of the 
unit in front of the small flue holes. We have installed 












baffles in front of small tubes on a few locomotives jp; 
test, and it appears that this arrangement may have merit. 
but the tests have not run long enough to draw any 
conclusions. 

A cinder deflector applied in the smokebox to reduce 
cinder cutting of the boiler front has not only — 
the boiler front but also caused an unexplained decrease 
in cinder cutting of staybolt heads as it is reported that 
we are finding a smaller number of half moons that re- 
quire renewal on monthly inspections. 

17—Our history on this topic indicated that we should 
first consider the locomotives that are assigned to the 
task of moving the tonnage over the districts at a higher 
rate of speed which, in this sense, has increased the rate 
of evaporation and likewise has affected the cinder cut- 
ting action caused by the abrasive action of the ash con- 
tents of the coal used on different districts. Therefore. 
when comparing, for instance, the same design of loco- 
motives without combustion chambers on two different 
districts using different types of coal, we have been con- 
fronted with differences as to the locations of cinder 
cutting and the abrasive action on the parts involved as 
follows: 

District No. 1—The cinder cutting was more notice- 
able on radial stay heads and the top 18 in. of back flue 
sheets. The flues within this area and the superheater 
units were also affected. 

To prevent the excessive cinder abrasive action various 
tests were conducted. Removing the top row of brick 
from arch increased fire hazards and increased fuel con- 
sumption, but the cinder cutting was somewhat reduced; 
however, not with sufficient merit to warrant the loss of 
the increased cost of fuel. 

We have lowered the back end of arch tubes to permit 
a greater area between the crown sheet and top back 
row of arch brick without changing the length of arch 
from back flue sheet. This has helped to reduce the 
abrasive action at radial stays and is considered a step 
in improving the design to further prevent the abrasive 
action at fire ends of radial stays and has not affected 
tne fuel consumption. Some changes were made in the 
size of exhaust nozzles but the increases in nozzle size 
affected the steaming qualities and the exhaust nozzles 
were changed back to the original size. 

Radial stay heads have a welded bead applied (in half 
circle design ) approximately 4 in. wide and about 1% in. 
back of each radial stay. When this welded bead is worn 
off (about once every year) the bead is again built up to 
standard. The bead has also helped to break up the 
cinders and slightly reduced the abrasive action on the 
fire end of flues and back flue sheet, although the cinder 
cutting is still prevalent on these parts. 

The superheater unit shields at front end have been 
increased from *4¢ in. to % in. in thickness which has 
helped prolong the life of shields between replacements. 
The superheater header is protected by a %-in. plate 
attached across the top of superheaater units and so 
shaped and applied as to not restrict the draft through 
the top flues. It is attached about 6 in. ahead of the 
flues and close to the header and bent at about an 80-deg. 
angle which deflects the cinders downward from the 
superheater header. These plates or shields are renewed 
as they become worn (about each general shopping of 
locomotives). The interior surface of the smokebox 
where the abrasive action is most severe has a 4-in. liner 
welded to the area involved. These plates will last from 6 
to 8 years. The protective measures have not interfered 
with the steaming qualities of locomotives and have not 
interfered with the fuel performance, both of which are of 
prime importance, and we find them to be the most 
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ficient method of combating the cinder action in this 
‘istrict. 
“District No. 2—We are confronted with a slightly 
ifferent condition because of the different coal used with 
se same class and design of locomotive. A honeycomb 
jevelops on the back flue sheet and a stoppage of flues 
xcurs throughout the entire flue area. The latter starts 
ystly in the center of the flue area and thus deflects the 
gases at high velocity, through the outer rows of flues 
shich subjects them to cutting by the high ash content of 
he coal. This grade of fuel does not have the severe 
sbrasive action on radial stay heads as encountered on 
District No. 1. Baffle plates applied in the front end at 
ach side of the smokebox transferred some of the cutting 
«tion to flues in the next vertical row on each side. 
Consequently, we removed the baffles in some instances 
and have experimented with applying thimbles or bush- 
ags in flues in each outside row and renewing those found 
inder cut at each monthly inspection. This method has 
lped and has not interfered with the steaming qualities 
of locomotives, and it has prolonged the life of flues be- 
ween resettings of the flues involved. It has also in- 
reased the availability of locomotives to a certain degree. 

We have several locomotives equipped with Circulators 
and due to the shape of the brick arch it has reduced the 
inder cutting on flues slightly. In this district we are 
aso confronted with superheater unit bands becoming 
jurned and badly distorted which interferes with draft 
through superheaater flues and increases the draft velocity 
through the smaller flues after the superheater flues be- 
ome plugged, particularly on the locomotives assigned 
t) long runs. Locomotives equipped with front-delivery 
tokers have less carry over of cinders into the flues 
resulting in less cinder cutting. Results of tests indicate 
that the discharge of cinders from the stack are about one- 
third less for front-delivery stokers as compared with 
rar-delivery stokers. 

Therefore, based on our experience we have reached 
the conclusion that in each class or design of locomotives 
the type or grade of coal and the operating conditions 
are at times the governing factors. No one standard 
nethod of stopping the abrasive action can be adopted 
and affected parts must be protected wherever it is prac- 
tical to do so. 

18—Cinder cutting has been one of our greatest sources 
‘trouble in firebox maintenance, especially in the past 
iur years. Crown stays, syphon staybolts, back end of 
ombustion chamber syphons, smokeboxes, boiler fronts, 
addle. bolts, steam pipes, feedwater heater pipes in smoke- 
ox, and particularly tubes and flues have been cut. 

We have tried various methods for the protection of 
farts being cinder cut, but nothing much has been done 
0 prevent or eliminate the causes of cinder cutting. The 
we of crown sheet baffle brick helped a little, but the 

trouble of keeping brick in place more than offset the 
venefit derived from its use. Thimbles are applied to 

ibes on both sides of superheater flues which stopped 
he cutting of tubes, but increased the plugging of tubes. 

leavier gage safe ends were tried, but started to crack 
) per cent sooner than the standard safe ends. The 
tlectric welding of a bead on the back side of crown stays 
flected the cinders and stopped the cutting of crown 

‘ays. On cinder-cut parts of boiler fronts, steam pipes, 
ind feedwater heater pipes, %-in. and 4-in. shields are 
‘plied to the affected parts, and run from two to three 
‘ioppings before renewing. 

The most serious cinder cutting, on passenger power 

120,000 miles, was the cutting through of the tubes 
‘tween and on both sides of superheater flues. The 
‘plication of Tuyere grates, which has a tendency to 
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baffle and soften the flow of air through the grate, has 
reduced the cinder cutting to some extent. 

Previous to 1941 cinder cutting was very light, but due 
to increased speed and heavier tonnage of both freight 
and passenger trains, the firing rates were increased to 
obtain maximum boiler output. The higher firing rates 
produced high gas velocity and more cinder cutting because 
of poor combustion. In order to overcome or reduce 
cinder cutting, we must have good combustion. 

One of the most important items in controlling cinder 
cutting is the proper cleaning or blowing of flues and 
tubes. This cannot be over-emphasized, because it has 
been found that locomotives of the same class that have 
had flues and tubes kept clean from shopping to shop- 
ping, have had far less cinder cutting than those that have 
had flues and tubes partially plugged. 

We have tried numerous arrangements of smokebox 
plates and different sizes of smoke stacks and extensions. 
In most cases, they did not prove of much benefit. 

19—We have practically no cinder cutting on the fire- 
box sheets, crown stays, or staybolts. Cinder cutting in 
the interior of the smokebox around the heads of cylinder 
bolts is minor when considering the long life of these 
parts before renewals. The traces of cinder cutting in the 
firebox have been directly over arch brick on the crown 
bolts. We believe cinder cutting was due to restrictions 
at this point and the low diaphragm plate. With re- 
moval of these restrictions, the condition improved, and 
cinder cutting disappeared. The openings at these points 
should be equalized and be large enough to allow the 
lowest possible gas velocity attainable through the flues 
that will maintain good combustion for the locomotives. 

20—When cinder cutting first began to become alarm- 
ing, a check was made on one district maintaining 122 
heavy freight locomotives and 74 passenger locomotives 
to determine the number of open flues and tubes subject to 
cinder cutting that it was necessary to remove at inspec- 
tion periods to prevent flue failures. It was found that 
3,273 flues and tubes had been renewed, the average 
life being approximately 45,000 miles. 

A check on the same district was again made after 
cinder baffles had been applied to the open flues and tubes 
that were subject to cinder cutting, which developed that 
it was necessary to remove 1,396 flues and tubes in a like 
period, a reduction of approximately 57 per cent, the 
average life being approximately 65,000 miles before 
renewals were necessary to prevent flue failures. Also, 
more attention has been paid to flue cleaning and lately 
we have started to wash flues. 


Report of E. E. Owens 


As an addition to my paper on cinder cutting for last 


year the following data will cover our experience since 


that time: 

Our latest 4-6-6-4 type locomotives built in the latter 
part of 1944 are the same as the 4-6-6-4’s built in 1942 
and 1943 but have Type A instead of Type E super- 
heaters, and have a Circulator in the combustion chamber 
in addition to the five in the firebox to prevent cinder cut- 
ting wear on the back flue sheet and flues. 

After these engines were in service for 90 days a close 
inspection was made for evidence of cinder cutting dam- 
age. It was noted flue beads were polished and some 
tvear just inside prosser mark on side wall of the tubes. 
This cinder wear progressed rapidly and at about 35,000 
miles we applied thimbles in outside rows of the 2%-in. 
tubes to enable us to keep them in service until necessary 
to shop for machinery repairs at approximately 60,000 
miles. At that time we found it necessary to change 28 
superheater flues and 75 tubes at the top and the sides of 
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the flue sheet due to the cinder cutting. It was necessary 
to protect the Circulator riser tubes by welding on 3-in. 
round rods to the back side extending from the crown 
sheet downward 16 to 18 in. and to weld shields back cf 
the staybolt and crown bolt heads over the arch to protect 
the bolts and prolong their life. We merely concentrated 
the cinder wear to different areas and proved no preven- 
tion had been obtained. 

In contrast, the Mountain-type locomotive in pas- 
senger service which has four Circulators in the firebox 
and one in the combustion chamber, referred to in my 
1944 report, had approximately 300,000 miles without 
removal of any flues due to cinder cutting. However, 
this locomotive was shopped for Class 4 repairs in March, 
1945, and we changed a total of 110 flues and tubes. 
Six superheater flues and 54 tubes account of cinder wear 
and the balance of the 110 were changed to clean out and 
condition all flues and tubes to go the 4 year limit which 
will be in March, 1946. This engine now has 390,000 
flue miles and proves that Circulators properly located in 
fireboxes are beneficial in prolonging life of flues and 
tubes against cinder cutting wear. In view of the above 
performance, we possibly have a combination in this fire- 
box that can be worked out to solve some of the trouble 
experienced from cinder cutting on our heavier power. 


Slagging of Flues and Tubes 


In a report on the slagging of flues and tubes S. F. 
Wentz, special piecework inspector, New York Central, 
stated that slag is not directly chargeable to poor firing 
but it will start and hasten the spread of slag and 
clinker. He noted that methods used in firing coal from 
various territories are basically the same but in firing 
coal with a high percentage of iron, silica, lime, and 
suplur, the fire should not be disturbed any more than is 
absolutely necessary with the grates being rocked slightly 
and frequently. 

E. E. Owens, general boiler inspector, Union Pacific, 
reported that slagging of flues and tubes on MacArthur 
and heavy Pacific type locomotives started in the fall of 
1944 when Illinois coal was used because of the high war 
tonnage. These locomotives would arrive at terminals 
with the flues and tubes honeycombed over. Brick arches 
that previously gave 30 days of service, when burning 
western coal, were being replaced in 15 to 20 days and it 
was necessary to clean and blow the flues each trip. T:he 
air openings in the grates and front end drafting were 
not adapted to the fuel and the slagging was aggravated 
by the slightest leaks in the fireboxes and front ends. The 
condition was corrected by the mixing of Illinois and 
Wyoming coal in equal proportions. 


Cleaning Flues and Tubes 
By S. F. Wentz 


There are two methods used in cleaning flues and tubes. 
The first and old method is by blowing the flues and 
tubes with compressed air and the second and recom- 
mended method by washing the flues and tubes with 
water and air. The number of flues and tubes that re- 
quire cleaning is noted on the work report showing the 
number plugged solid and the number partly plugged. 
All flues and tubes that are plugged solid, all flues and 
tubes partly plugged above and below the units and all 
return bends of units that have a slag build up on the 
ends should be marked to be cleaned. Fig. 1 shows a 
tyical slagged flue sheet and plugged flues. 

When an oil torch is used to candle the flues and 
tubes, those that are only partly plugged and the units 
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that have a slag build up on the ends will draw the flame 
which results in some of the flues not being marked {o, 
cleaning. It is a better practice to use a flashlight with 
a good focus to examine flues to see if they are plugged iy 
the front end or above or below the units or if there js , 
slag build up on the ends of the units. Units that are 
warped or have turned up or have missing unit bands 
should be replaced. 

The flue cleaner should remove the loose cinders from 
the flues at the firebox end, the slag from the ends of the 
units with a hook, and any crust of unburned coal that js 
sometimes formed around the interior of the flues at the 
firebox end. A %-in. flue-cleaning pipe, at least one inch 
longer than the flues that are being cleaned, Fig. 2 
should be used with not less than an air pressure of 1() 
lb. per sq. in. The flue-cleaning pipe should be inserted 
the full length above and below the units on flues that are 
equipped with superheater units and the full length on 
the open flues and tubes’as shown in Fig. 3. Whena 
short flue-cleaning pipe is used, it only blows out the 
flues at the firebox end and tends to plug the front end 
of the flues more solid. After the flue cleaner has con. 
pleted his operation the flues are again examined Ly the 
inspector to see if the flues and tubes are properly cleaned, 
marking any that do not pass inspection for recleaning. 

The second method of cleaning flues and tubes with 
water and air differs from the first method as it is only 
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Fig. 1—Typical slagged flue sheet and plugged flues c 
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Fig. 2—Flue-cleaning pipe of correct length 





necessary to hook out the loose cinders and the slag 
from the ends of the units so the flue washing machine, 
Figs. 4 and 5, can be inserted in the flues. It is necessary 
to blow the flues that are plugged solid to get a passage 
through them prior to washing. If an attempt is made 
to wash a flue that is not partly opened, the accumulated 
pressure should immediately be released by opening the 
bleed-off pet cock before the locking lever is released t0 
remove the flue washer from the flue. 

The washing machine is inserted in the flue and the 
operating lever pulled back to the locking position, Ig. 
6, which tightens the machine in the flue. The water hose 
is connected from the washout line, which should be 04 

























Railway Mechanical Engine? 
DECEMBER, 1 








lame 
1 for 
with 
ed in 
isa 
t are 
ands 


from 
f the 
lat is 
it the 
inch 
g. 2. 
f 10 
erted 
it are 
h on 
len a 
it the 
t end 
com- 
y the 
aned, 


ng. 
with 
only 





e slag 
chine, 
essary 
issage 
made 
ulated 
1g the 


sed to 


rd the 
. Fig. 


r hose 










over 120 deg. F., to the washing machine and the air 
hose connected. An air pressure of at least 100 Ib. per 
gq. in. should be used. The cleanout plug is removed from 
the bottom of the smokebox and a funnel welded to a 
fue is placed underneath the cleanout plug hole, the flue 








i , 
Plugged Flue - With Typical Slag Formation 


on End of Unit and Back Flue Sheet 








Plugged Flue Being Blown with Pipe of 
Insufficient Length 


Plugged Flue Being Blown with Pipe of 
Proper Length 





Fig. 3—Method of using flue-cleaning pipe 


8 
as 
» 

: ed 


od 


Fig. 4—Flue-washing machine in full release position 


extending to a box on the floor or mounted on a wagon 
of the desired size which is placed in front of the locomo- 
tive to catch the water and cinders and prevent the 
cinders from going into the drain in the pit as shown 
in Figs. 7 and 8. 

Washing should start at the top row of flues, working 
across the flue sheet and then continuing with succeeding 
horizontal rows to keep water and dirt from leaking 
into flues already washed. The water cock valve is 
opened for several seconds; then the air is turned on for 
afew seconds allowing the air and water to pass through 
the flue and remove the accumulation contained therein. 
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The water is then turned off and the air allowed to blow 
for a few seconds more to remove the water and dry the 
flue. The time required to keep the water and air on 
depends on the accumulation inside the flue and after a 
few flues have been washed the flue cleaner can judge 
the length of time required for each operation. 

Passenger locomotives running on one road had to 
have the flues blowed about every round trip to prevent 
low steam failures on account of plugged flues. The railroad 
started to wash flues with a flue-washing machine similar 
to the one shown in the 1943 proceedings and after 
making a test, it was found that the flues required no 
cleaning in a 15-day period and in several instances only 
three flues were found plugged after being in service for 
a 30-day period after the flues had been washed. 

There are several advantages in washing flues; it is a 
quicker and easier operation; the flue cleaner does not 
have to contend with the soot and dust, and all the soot, 
an excellent insulating material, is removed from the flues 
and units. Also, while the flues are being washed the 
accumulation in the front end is thoroughly removed. 





Fig. 6—Locking the flue-washing machine inside the flue 
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Fig. 7—A wagon designed to remove cinders from the water and to carry them out of the shop or enginehouse to the cinder dump 








Another railroad washed the flues on seven locomo- 
tives in passenger service and after making one round trip 
the flues were examined. Five of the locomotives making 
1,176 miles had a maximum of three flues plugged and 
none honeycombed per locomotive and the other two loco- 
motives making 806 miles had no flues plugged and four 


Fig. 8—A box separates cinders from the water draining into the pit 


flues honeycombed. Eleven locomotives averaged 9,801 
miles each in one month before it was necessary to again 
wash the flues. 

From the tests made on washing flues, it appeared that 
much better results were obtained from washing the 
flues than by blowing them with compressed air. 


Washing Flues 
By E. E. Owens 


In regard to washing and blowing of flues, we have 
obtained good results from washing flues and tubes at 
each monthly inspection period and have reduced com- 
plaints of engines not steaming as much as 80 per cent 
by washing each flue and tube under pressure once a 
month. 

We use a combination washout nozzle with air line to 
blow out the flues and tubes. The washout nozzles have 
a tapered oak plug to fit the size of flue being washed to 
prevent the water coming out the back end as considerable 
pressure is obtained. A 3-in. washout plug is applied to 
the bottom of the sthokebox to drain out the water. We 
also use a washout nozzle with rubber ferrules which are 
expanded inside the flue by a screw arrangement. We 
have used this nozzle over a period of months and have 
found no flues completely stopped up between inspection 
periods. However, the wooden oak plug was resorted to 
as the time consumed in washing a set of flues was 
greatly reduced and a satisfactory job was accomplished. 


Conclusion 

The Master Boiler Makers’ Association is deeply in- 
debted to the mechanical officers who have contributed 
to this topical report, and, in conclusion, your committee 
is of the opinion that cinder cutting to some extent is here 
to stay, it has increased a great deal in recent years under 
present day operating conditions because the flow of 
cinders at high velocity through the locomotive boiler 
can never be entirely eliminated, the cutting action is 
insidious and takes place over a period of time ; therefore, 
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it is not easy to observe and correct before damag, ;, 
done. The proper thing to do is to anticipate such ¢qp. 
ditions and set up a strict program for prevention | 
proper design, maintenance, and operation. 

The report was signed by E. H. Gilley (Chairmay 
general boiler foreman, Grand Trunk Western; Ef. | 
Owens ( Vice-Chairman ), general boiler inspector, U 
S. F. Wentz, special piece work inspector, N. Y., | 
A. P. Robersen, district boiler inspector, Gr. Nor., a 
Wm. Henry, general boiler inspector, Can. Pac. 


Testing Device 
For Superheater Units 


An ingenious arrangement for quickly applying a wat 
test to superheater units before they are reapplied | 
been developed at the Springfield, Mo., locomotive shop 
of the St. Louis-San Francisco. 

Referring to one of the illustrations, it will be not 
that the pressure head at the right of the machine \ 
bracketed to a sleeve which carries a l-in. round ba 
extension and counterweights at the left. This sleey 
is capable of vertical adjustment on a 3-in. standpipe, 8 i 
high, by means of a hand winch and ratchet. Whe 
raised to the proper elevation for the particular super 
heater units being tested, the sleeve may be tightened hj 
setting up a hand screw, which clamps the head firm 
in position. 

The upper horizontal support of the testing head com 
sists of two lengths of 1-in. pipe connected at the outer 
end to the’ pressure head of the machine and at tk 
standpipe end to Barco flexible metallic joint. Six a 
these flexible joints, in all, are used to connect the doubk 
line of short, straight pipe sections which form the 


The pipe connections to the superheater-unit testing device 
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Testing head with super- 
heater unit in place 


shape shown and serve to transmit water or air from 
supply pipes connected to the floor lines to the upper 
horizontal pipes and head of the test machine. It is 
obvious that use of the six flexible metallic joints, as 
installed, permits the testing head to be raised or lowered 
and still maintain tight steel pipe lines necessary in 
carrying the heavy water-test pressures. 

Water is admitted through one of the pipe lines to 
the testing head at city-line pressure until the super- 
heater unit has been filled, at which point a valve on the 
other line is closed and the test pressure raised to 700 Ib. 
by means of a booster pump mounted on the shop wall 
and arranged to be cut in on the supply line when desired. 

The superheater unit is hammer tested, the booster 
pump cut out, a valve on the outgoing pipe line opened 
and shop air at 80-lb. pressure admitted through suitable 
valves and pipe connections to blow all water out of the 
superheater unit and permit this water to be drained to 
the sewer. Water delivery to the testing machine is 
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Details of clamping lever 
arrangement 


made through a 2-ft. by 5-ft. reservoir to avoid water 
hammer and give quick delivery of the water. 

Particular interest centers about the method of clamp- 
ing the superheater unit to the pressure head of the 
machine. Details of the head with side plate removed 
show the clamping mechanism. Dual outlets in the 
pressure head are leather packed to make a tight joint 
with the two ball seats on the superheater-unit pipe. 

In operation, the counterweighted pressure head 1s 
simply brought down on the unit to be tested and the 
rocker arm with adjusting screw revolved by hand until 
the head of the screw comes up under the unit equalizer: 
Operation of the vertical handle then acts through the 
series of levers shown to develop an upward pressure 
on the holding screw at a ratio calculated to be 350 to 1. 
A quick-acting feature built into this holding head con- 
sists of a combination lever and ratchet design which 
assures both easy and rapid application and release of 
pressure on the unit equalizer. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous co ications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit thew problems for solution.) 





Grooving of 
Girth Seams 


Q.—What causes grooving along the girth seams of a loco- 
motive boiler? Why is the grooving found only on the water 
side of the seam?—J. B. J. 


A.—Grooving of girth seams is generally found along 
the lower portion of the shell at the inside caulking edge 
of the seam. It is caused by the uneven expansion and 
contraction of the boiler barrel resulting from the un- 
even stresses set up because the water in the bottom of the 
boiler has a lower temperature than the water and steam 
at the top. In other words, the length of the boiler along 
the top becomes greater than that along the bottom or 
belly of the boiler. This results in the boiler “humping” 
or raising at the center. Repeated actions of this sort 
weaken the metal at the edge of the girth seam along 
the bottom of the boiler. This area, being cooler, becomes 
a hinge point and segregation occurs in the plate. This, 
combined with the action of the water, causes the plate 
to deteriorate and grooving results. 

The same condition of the plate also occurs along the 
outside caulking edge but, since there is no water action, 
deterioration of the plate does not develop to the same 
extent. 


Welding 
Staybolt Holes 


Q.—When repairing staybolt holes in firebox side sheets, is it 
satisfactory to weld, re-drili and tap new holes, or should sun- 
flowers be used?—L. D. M. 


A.—The general practice is to weld a hole only where 
the maximum oversize of staybolt has been reached and 
it is desired to reduce the hole in size to accommodate 


a staybolt of the original diameter. Sunflowers are useq 
to repair side sheets which have cracks radiating from 
the staybolt holes. Sunflower plugs should not exceeg 
3% in. in diameter and the number used should he 
limited. A side sheet area requiring an excessive number 
of sunflowers should be renewed with a welded patch. 






Welding 
Staybolt Sleeves 






Q.—Should flexible staybolt sleeves be welded to the wrapper 
sheet in one or two passes of the electrode?—R. E. N. 






A.—One pass should be sufficient because only a sea] 
bond is needed between the sleeve and the sheet. Only 
sufficient metal to prevent leakage should be applied, 
The strength or security of the bolt and sleeve is self- 
contained and does not depend on the weld. Care should 
be taken to clean the sheet thoroughly of scale and foreign 
substances, including oil and grease. Sand blasting will 
be found to be the most effective as well as economical 
method. Quality of the weld deposit rather than quantity 
is most important when welding staybolt sleeves. . 
















Applying Heavy 
Locomotive Springs 


A quick and convenient method of applying heavy loco- 
motive springs is now being used with exceptionally satis- 
factory results at the Decatur, IIl., shops of the Wabash, 
as shown in the illustration. The Yale lift-truck, which is 
widely used about the shop for many other operations, in 
this instance is equipped with a spring-lifting fork made 
in two sizes or types. The one illustrated is designed for 
use in applying driving springs to the spring saddles on 
the main locomotive frame. A similar fork, but with un- 
derslung carrying arms, is used to move and lift trailer 
springs and yokes into place. 

Referring to the illustration, the lifting fork is made 
of two 1%4-in. square steel bars, permanently connected 
by a welded cross piece and designed so that two 48-in 
arms rest on the truck platform and have ends designed 
to hook into two 15¢-in. holes drilled in this platform 
The outer fork ends, 18 in. long, are offset upward 8 in 
above the platform level and are spaced so as to support 
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Yale lift truck equipped with 
special lifting fork used in 
applying locomotive driving 
springs 
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the driving spring, up-turned lugs on the fork ends keep- 
ing the spring from slipping off. 

This lifting fork may be easily applied to or removed 
from the lift truck and is a definite labor-saving device. 
formerly, from four to six men were required to hold 
me end of a long lift bar while the shop crane was being 
ysed to insert driving springs in place on the locomotive 
frame. 

For the application of heavy trailer springs and yokes, 
, relatively low lift is required and the lifting fork used 
or this purpose is similar to the one described, being used 
with equally satisfactory results and saving much time 
ad labor. In this instance, the fork arms on the lift 
ruck platform are identical with the other design and 
hook into the same holes in the platform. The spring 
support arms are also the same length but offset down- 
ward 12 in. to permit inserting trailer springs and yokes 
at the required low level. 


Grease Grooves in 
Driving Box Bearings* 
By S. M. P. 


It required about fifty years for us in the mechanical 
department to become aware of the fact that oil, instead 
of entering the bearing of an engine truck, pony or trailing 
truck from the oil hole in the top of the bearing, actually 
was being pumped out through the centrifugal pumping 
action of the journal. It would no doubt amaze us if 
we knew how many thousands of gallons of oil were 
pumped out of the cellars and wasted onto the ground, 
before we were willing to accept this as a fact and plug 
the holes to stop the waste. 

A similar situation exists today when most of our Class 
| railroads, as well as those who sell locomotive grease 





* Operating about 850 locomotives, 21 per cent cf which are oil lubricated 
the writer’s territory showed a record of one million two hundred and 
tighty thousand miles per hot driving box in the year 1944. 
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Perforated Plate 


Grease from the grooves is forced between the box and the cellar 


and results in a hot box 


cellars, advocate and go to the expense of cutting grooves 
in driving-box bearings, believing that the grease feeds 
out of the cellars and enters these grooves, and through 
these grooves feeds to the journals to lubricate them. 
These grooves in the driving-box bearing are a means for 
the grease to get out of the cellar in a way similar to the 
oil pumping out of the top of an engine, trailer or pony 
truck bearing, except that the grease does not run like oil. 


When bearings are tight and run cool there is a very 


slow movement of the grease. As the bearings wear and 
temperatures rise, the movement is more perceptible. The 
grease that adheres to the journal as it passes up under 
the bearing is subjected to from 335 to 395 lb. pressure 
per sq. in. Under pressure the grease will feed out wher- 
ever the pressure is relieved. Dowel plugs are sometimes 
found pressed out onto the top of a driving box. When 
this happens the cellar will empty itself out on top of the 


box. Sometimes grooves are lengthened to run out at 


the hub face of the box, and when this is done you will 


find that the cellar empties itself at the hub face. Any 
place where there is a leak in the bearing the grease will 
come out. Therefore, the grease grooves instead of being 
a means for letting the grease to the bearing, furnish a 
means of escape. This might not be so bad if the grease 
was simply lost but it fills the cavity between the side 
of the cellar and the driving box. When this is full the 
additional grease shoves the perforated plate away from 
the journal and a hot box results. The drawing shows 
this action as it takes place. 


These grooves must line up 
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Device for 
Reaming Underframe 


\n ingenious portable two-wheel reamer buggy, devel- 
oped at the Bessemer, Ala., plant of the Pullman-Stand- 
ard Car Manufacturing Company, is shown in the illus- 
tration performing some upward reaming operations in a 
car underframe. 

This device consists of reamer with the motor and gear- 
reduction drive mounted in a steel frame F equipped with 
corner posts telescoping slightly larger corner posts set in 
the main frame M of the machine which is designed with 
base B extending almost to the ground and handle H for 
moving the reamer buggy about the shop with the weight 
supported almost entirely on the two truck wheels. The 
electric motor is started and stopped by push-button con- 
trol from a small control box conveniently located on 
handle H. 

The vertically mounted reamer and reamer drive unit 
is raised and lowered on the telescoping rods by an in- 
genious lever arrangement which may be either hand_or 
foot-operated. A single forged crank lever CC is hinged 
at D in the base of the machine and designed with an ex- 
tension handle A. Straight lever E is hinged at G on the 
reamer unit and also pin-connected at the lower end to the 
knee of crank lever CC in such a way that downward pres- 
sure on handle A gradually raises the reamer-drive unit 










Foot pressure is used on the operating handle to finish the reamed hole 


General view of electrically- 

operated two-wheel reamer 

buggy used for reaming holes 
in car underframes 
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and reamer with rapidly increasing pressure as the lever- 
age angle approaches 180 deg. 

In operation, this reamer buggy is easily moved by one 
man into position under the car center sill or frame which 
is to be reamed and the electrical connection made. Using 
handle H to make slight necessary adjustments of the 
buggy position, handle A is pushed down by hand until 
the reamer enters the hole which is to be reamed. Fur- 
ther hand pressure downward starts the reaming opera- 
tion and by that time handle A is fairly near the floor and, 
if desired, the heavy finish reaming may be done by foot 
pressure on handle A, as shown in the second illustration. 
Raising handle A withdraws the reamer from the hole. 

Ample power is available in this machine to ream up to 
%-in. holes which is large enough for by far the great 
majority of rivet holes in car underframes. In case heav- 
ier reaming is required, however, a larger electric motor 
or more powerful gear reduction unit would be required. 
The use of this light, flexible and powerful machine elim- 
inates all upward hand reaming under the car. 












































Markham Wheel Shop 
On the Illinois Central’ 


By F. J. Holsinger? 






All scrap wheels received at the Markham, IIl., wheel 
shop of the Illinois Central are put on a standard double- 
wheel track where they are inspected and marked as to 
whether they are scrap or second hand. This track leads 
directly to a stripping press where the wheels are dis- 
mounted, the scrap wheels going into an automatic lift 
that conveys them to a chute 150 ft. long with 10 grates, 
making it possible to separate steel wheels from cast-iron 
wheels. These wheels are loaded into cars by a magnet 
crane to be returned to foundries. This method elimi- 
nates hazardous handling by hand. 

An axle conveyor that works on the same principle as 
the wheel chute is used to separate the surplus second- 
hand axles into rows of different sizes and to discard the 
scrap axles. The second-hand axles are carried from the 
stripping press by an electric hoist crane to the axle- 
lathe bench which will hold 12 axles with enough room on 
both sides for inspection and the drilling of center holes 
when necessary. We have a portable clamp that fastens 
back of the collars with which we use a combination 
countersink and drill for making the lead holes for 
recentering. 

All axle lathes are equipped with gauges for checking 
journal length and diameter. The shoulder is cut back for 
inspection of the wheel seat and for measuring the radius 
of the fillet. The lathes are equipped with tool-post tur- 
tets and permanent tool holders, making it necessary to 
remove only the tool bits for sharpening. Most of the 
lathes are equipped with live centers, and those that are 
not are coated with Stellite. The practice at Markham 
is to turn all wheel seats, journals and end collars. The 
wheel seats are turned the same size on the individual 
axles so as not to confuse the man on the boring mill who 
handles the micrometer. 

All axles are checked for seams and cracks before they 
are placed on a rack to be moved to the burnishing ma- 
chine, All center holes are ground on the surface with a 
portable grinder to remove burrs and roughness before 
the axles are put into the burnishing machine to have the 


2a An abstract of a paper delivered before the Southern & Southwestern 


ilway Club at Atlanta, Ga., on September 20, 1945. 
t Wheel shop foreman. 1 
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journals rolled. After this they are again checked for 
seams or cracks and measurements are taken. Upon re- 
moval from the burnishing machine, they are placed on 
tracks leading to the wheel press to have the wheels 
mounted. 

All new wheels are hauled to the boring mills with a 
self-loading and unloading truck especially built for this 
purpose which will haul wheels up to 40 in. in diameter. 
This truck is easy to manipulate and does away with the 
hazardous practice of rolling wheels by hand and over- 
comes the problem of man-power shortage in this partic- 
ular phase of the work. 

The boring mills are checked every Monday morning 
with a dial gauge and are ground true with a portable 
grinder fastened to a Davis bar. We find the grinding 
necessary about twice a year when other repairs are made 
to jaws. After the jaws have been ground, a pair of 
wheels is bored, mounted and tested in a gap lathe 
equipped with live centers to see if the wheel is perfectly 
true. All wheels are bored within the limits of the A.A.R. 
specifications and micrometer measurements are marked 
on wheels and axles to correspond. 

The wheels are rolled to the mounting press by press 
operators who apply a coating made up of pure white 
lead and linseed oil. The proper mixture of this coating 
is a very important factor in wheel mounting, as a wrong 
mixture can cause a good many misfits. We use 12 lb. of 
white lead to one gallon of boiled linseed oil, as instructed 
in the manual. This mixture should be tested daily with 
a heavy liquid hydrometer and made fresh at least once a 
week as it thickens and, when thick, it will make changes 
in the wheel pressure. 

All gauges used at the mounting press‘are checked each 
Monday morning with master gauges and when they are 
found to be out of gauge, they are built-up with Stellite. 
An extra recording gauge is kept on hand to be used in 
case of emergency, and for making repairs needed to the 
one in use. As each pair of wheels is mounted, the wheel 
numbers, date cast, capacity and initials of the mechanic 
boring the wheels are shown on the recording chart in 
case any checking back is necessary. 


The axles are centered by a marker gauge with a dull 
point so that the center of the axle will not be defaced and, 
possibly, cause a progressive fracture. We have a sepa- 
rate solid gauge for each class of axle. Guards are put 
on the journals before the wheels are placed on the axle; 
they are then rolled into the press where both wheels are 
pressed on without turning the axle. The axle is pressed 
into the first wheel and the second wheel is pressed on the 
axle. After this they are gauged at three points with an 
overall gauge. The journals are greased and the wheels 
leave the shop on a standard wheel track for loading 
by a locomotive crane; or, they can be turned on an air 
jack in the center of the track and rolled back into the 
shop to be ground and tested for roundness. 


Our wheel press is operated with oil in place of water. 
We find this much better as it lubricates the valves, keeps 
the leathers soft and protects the plunger sleeves. 

For stripping motor-car wheels, Spicer drives, and 
other special wheels with gears on axles, we have a jib 
crane and a monorail with a suspended hoist to handle 
heavy tools. With this equipment a mounting press can 
be changed over to serve as a stripping press. This is 
very helpful as many wheels cannot be dismounted on the 
regular stripping press. 


We are able to reclaim a great many cast-iron wheels 
that have slid-flat spots by putting them in a Norton 
grinder. We also grind cast-iron wheels for application to 
cabooses. All steel wheels for streamlined trains are put 
through this grinder and balanced. 
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New axles are used for passenger service when they 
are available. When second-hand axles with new dimen- 
sions are used they must be tested for cracks with a 
magnetic testing machine. Wheels with cut or discolored 
journals must also be so tested. It is my opinion that all 
wheel shops should be equipped with this equipment and 
have all axles, both for freight and passenger use, pass 
through the machine before the wheels are mounted. 
There are cracks that cannot be detected by ordinary 
inspection. 

In checking axles on Diesel switching engines we found 
that 59 out of 60 were cracked. The cracks were be- 
tween the gears and wheel fit; some of them were all 
the way around the axle and as deep as three inches. This 
type of axle has been redesigned by doing away with the 
fillet and cutting a straight taper about 34 in. in length, 
equally divided between the gear and the wheel. Later 
Diesel axles are purchased with the gear dovetailed to 
overcome the defect. We also have found cracks in our 
streamlined locomotive axles, but no cracks have been 
found in the streamlined car axles that have been tested 
magnetically. 

Nearly all steel wheels are bored by one boring mill 
which is equipped with a large Davis bar. This eliminates 
chatter by using shorter tools, and works out very satis- 
factorily in boring wheels of the larger sizes up to 9 in. 
bore. All coach wheels are turned in a lathe and are 
taped for size after the wheels are finished; we do not 
depend on the measuring attachment on the lathe as we 
bore. All coach wheels are turned in a lathe and are 
tapes, and it has been proved that if a wheel is out one 
tape, the smaller. wheel must travel 934 ft. further for 
each mile. This causes sharp flanges and, in my opinion, 
also contributes much to hot bearings. All wheels are 
then placed in a gap lathe for turning the journals and 
the wheels are tested for concentricity. 

A number of wheels have been found with the treads 
turned that were as much as \%-in. eccentric although 
they were the right tape size. This condition is caused 
by the material in the wheels being harder in some spots, 
which is mostly caused by slid-flat spots. These wheels 
are placed in the grinder and ground true before they are 
put out for service. Tool holders are made from tire 
steel and a pin insert tool is used for rough turning 
which has greatly reduced cutting-tool cost. 

All wheels for streamlined trains mounted in our shop 
are balanced and ground but not turned, as this is done in 
the Diesel shop where we have a later type machine 
and the turning can be done without removing the 
bearings. 


Hot Journal Costs 


t The following abstract is taken from a paper delivered 
last year before the Eastern Car Foreman’s Association 
by P. J. Hogan, supervisor of car inspection and main- 
tenance, New York, New Haven & Hartford. We will be 
glad to publish similar studies which any of our readers 
may have made.—Epbrror. ] 

It is a difficult task to tabulate accurately the actual 
cost of a hot box as each hot box occurs under different 
circumstances. Factors which must be considered are : the 
class of engine or train involved ; number of cars and ton- 
nage; type and style of trucks; wheels, whether chilled- 
iron or steel ; location of set-out, which determines operat- 
ing delays; proximity of nearest repair point; back haul 
required, if any; nature of repairs made; the condition 
of wheels after removal; condition of journals after re- 
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moval ; and, the disposition made of wheels removed. Ad- 
ditional costs may result from loss through claims for 
damage to ladings or spoiling of perishable freight. Mar- 
ket losses may be incurred because of delayed train ar- 
rivals. Car equipment and roadway damage may result 
and personal injury costs may need to be considered. Al! 
of these factors tend to vary costs in any single case. 

In order to estimate the costs of a hot box, a typical 
journal-failure situation will be considered. The figures 


Direct Costs Involved In Setting Out a Car for a 
Hot Journal 


Setting Out Car Enroute 


Fuel—'% ton coal used during 1 hr. delay at $5.42 a ton 

Brake shoe wear assuming */s2 in. combined wear per car 

Crew time not estimated (crew is paid on a miles and hours basis 
in through freight service and a 1 hr. delay would seldom result 
in any increase in wages) 


Road Service By Car Department 


Motor truck, 40 miles round trip at 10 cents per mile........... 
Labor—2 hrs. at $1.60 (A.A.R. rate) 

Oil, waste and coolants 

Second-hand brass usually used to get car to repair point 


Picking Up Car for Movement to Repair Point 
Tkis is usually done by engine and crew in local freight service. 
As 8 hrs. constitutes a day for the crew the time consumed in 


icking up car would be part of that 8 hrs. or any overtime. 
ine fuel and crew labor 


Yard Switching at Repair Point 


Placing car on repair track by switcher 
Removing car from repair track by switcher 


Repairs on Repair Track 


Second-hand cast-iron wheels R. & R. (material) . 

Two new 5%-in. by 10-in. bearings less scrap credit ........... 

Two new dustguards and plugs 

Waste and oil 

Jacking car . : 

Usual possibility of additional per diem charge 

Labor on wheels—Includes pressing wheels off and on, boring 
wheels, handling, all machine shop labor on new or second-hand 
axles, and removing and replacing wheels in truck as per 
A.A.R, rates, 4 hrs. at $1.60 


Hot box cost, example 1 
Variables Affecting Costs 
When second-hand wheels removed are scrap: 


1 pair second-hand wheels applied less scrap credit 
Plus: hot box cost, example 1 


$6.70 
34.43 
Hot box cost, example 2 $41.13 
When new wheels are used in place of second-hand wheels: 
1 pair new wheels less credit for second-hand wheels removed. . 
Plus hot box cost, example 1 


$15.40 


Hot box cost, example 3 


When new wheels are used and wheels removed are scrap: 
1 pair new wheels less scrap credit 
Plus hot box cost, example 1 


Hot box cost, example 4 
The average cost of these four examples amounts to $45.48. 





will be arbitrary, but we will try to keep them within rea- 
sonable limits. As an example let us consider a modern 
steel box car, equipped with 5%4-in. by 10-in. Bettendorf- 
type trucks and chilled-iron wheels, set out of a 100-car 
train 20 miles from the nearest repair point because of 4 
cut journal. The assumed delay is one hour which in- 
cludes switching out the defective car and waiting for 
clearance from the dispatcher. We shall try to estimate 
the cost involved from the time the car was set out until 
it is again placed in train service ready for departure to 
its destination. 

The costs on wheels do not include axles and if the 
axle removed was scrap it would change each estimate. 

Such a car before reaching its destination may be back- 
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hauled an additional 40 miles because of journal failure 
and, therefore, the cost of hauling this extra tonnage 
should be added to the estimates. 

This report is not intended to estimate the cost of an 
average hot box but is an example of a typical journal 
failure. 


Car-Side 
Straightener 


Among other types of coal-carrying cars, hopper cars 
are subject to damage when the lading freezes in tem- 
peratures below 32 deg. F. and the car side panels are 
battered and hammered in an effort to unload the coal. 
The device shown in the illustration has been designed 
and constructed at the Decatur, Ill., car shop of the 
Wabash for the specific purpose of pressing these side- 
panel sheets outward and straightening them again with- 
out removing the sheets and usually without even heat- 
ing them. 

The device consists of a well-braced steel post and 
footing, made of 12-in. channel sections and equipped 
at one end with an 18-in. by 12-in. passenger air-brake 


Channel-section steel post and 

air cylinder used in straighten- 

ing dented hopper car side 

sheets at the Decatur steel 
car shop 


cylinder having a 2!4-in. by 9-in. by 12-in. draft-gear 
follower plate welded to the end of the piston. The 
base of this press is 51 in. long, or more than enough 
to reach across two side posts of the hopper car. Di- 
agonal braces which are welded to the base for stiffening 
purposes are 18 in. long. The total length of the car- 
side straightening press, exclusive of the air-brake cyl- 
inder, is 6 ft. 6 in. 

The pressure head of the air-brake cylinder was re- 
moved and a 34-in. steel head substituted which is bolted 
to two angle brackets attached to the main frame. A 
%-in. air pipe connection is made to the pressure head 
of the air-cylinder, the three-way cock, illustrated, being 
used to admit air to the cylinder as required or exhaust 
i. A %4-in. round hanger loop is welded to the device 
tear the center of gravity so that it can be supported 
from the crane hook. It can then be balanced in a fairly 
horizontal position when used in the straightening of 
tar sides. 
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Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


EMERGENCY APPLICATION (Continued) 


317—Q.—What pressure is obtained? A.—This pro- 
vides a maximum pressure of 75 Ib. However in this 
handle position emergency valve 10 and its pilot valve 12 
are unseated by a cam on the brake valve handle shaft, al- 
lowing air from passage 1 and the brake pipe to escape 
rapidly from passage 1b to exhaust (EX). This pro- 
vides emergency rate of brake pipe reduction that is 
transmitted serially to each control valve in the train, 
operating the emergency portions of the control valves to 
produce an emergency brake cylinder pressure of ap- 
proximately-98 Ib. 

318—Q.—What movement is effected at the D-22-ER 
control valve as the result of an emergency rate of re- 
duction? A.—Referring to Fig. 26, the emergency rate 
of reduction reduces the pressure in chamber B, on the 
face of the emergency piston. 

319—-Q.—The emergency piston moves forward after 
this reduction. What brings this about? A.—As quick 
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action chamber pressure on the opposite face of the emer- 
gency piston cannot escape through the vent port ¢ in 
emergency graduating valve 30 and port y in the slide 
valve to atmosphere at the same rate, sufficient differen- 
tial is built up across the emergency piston to compress 
spring 49 and allow the graduating valve 30 to move far 
enough on the slide valve to open port ¢/ in the slide valve 
which registers with port ¢2 in the seat, allowing quick- 
action chamber air to flow to the face of vent valve pis- 
ton 42. 

320—Q.—What action occurs after the resulting move- 
ment of this piston? A.—Movement of the vent-valve 
piston unseats vent valve 40, opening a large and direct 
passage from brake-pipe passage 1b to the atmosphere. 

321—Q.—What does the venting of brake-pipe pres- 
sure past the vent valve insure? A.—Insures the prompt 
movement of the D22-BR control valves on the cars to 
emergency position due to the serial emergency rate of 
reduction through the train. 
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322—O .—Describe the continued movement in the con- 
trol valves brought about by the rapid reduction of brake 
pipe. A.—The emergency piston and slide valve move to 
the extreme right, which carries slide-valve port ¢1 out 
of register with port #2, but port #2 is now uncovered by 
the tail port in the slide valve so that quick-action cham- 
ber pressure remains connected to the vent-valve piston. 

323—Q.—W hat additional pressure enters into the pic- 
ture to assist in producing a higher-brake cylinder pres- 
sure? A.—Emergency reservoir. 

324—Q .—How ts this brought about? A.—The emer- 
gency slide valve now connects the spring side of the high- 
pressure valve 44 to the exhaust Ex, through passage // 
and cavity h2 in the slide valve 29. This vents air pres- 
sure from the spring side of the high-pressure valve, and 
emergency reservoir air in passage 2, acting on the outer 
area of the valve, unseats this valve, permitting emer- 
gency reservoir air to flow through passages 3h and 3} 
and eventually to the master controller. 

325—Q.—Through what valve must the emergency- 
reservoir air pass before reaching the master controller? 
A.—The No. 15C double check valve Fig. 32. 

326—QO.—How is this accomplished? A.—With the 
emergency slide valve in emergency position, the air from 
passage 3f flows through slide-valve cavity S to passage 
15, pipe 15 and the No. 15c double check valve. As the 
emergency reservoir pressure is higher than the control 
pipe pressure on the face of check valve 4 in the double 
check valve, developed by the self lapping unit of the 
brake valve, the higher pressure moves check valve 4 to 
its opposite seat and flows to the master controller. 

327—O.—How is the master controller thereby oper- 
ated? A.—As described for the HSC brake application, 
to develop an equivalent pressure in the straight-air pipe 
on the locomotive and cars and therefore, in the relay 
pipe 16. 

328—O.—How are the FS-1864 and F-1864 relay 
valves then operated? A.—To produce the adjusted ratio 
of brake-cylinder pressure as regulated by the speed gov- 
ernor. In this manner a higher brake-cylinder pressure is 
obtained throughout the train in emergency application 
than in service. 

329—O.—What happens in the event of interrupted 
circuits, etc. A.—In the event that interrupted circuits 
prevent the high emergency braking pressure from devel- 
oping normally, the secondary automatic brake system 
will function to do so. 

330—O.—W hat combination of pressures brings about 
the development of a higher pressure in emergency than 
is obtained from either the electro-pneumatic or automatic 
pneumatic service brake application? A.—The pressures 
in the emergency and auxiliary reservoirs equalize pas- 
sage 3 into the displacement reservoir. 

331—O.—How is this brought about? A.—At the 
D-22-ER control valve, the emergency-reservoir air in 
passage 3h flows to passage 3b, 3a and 3 to the displace- 
ment reservoir. Meanwhile the emergency rate of reduc- 
tion in brake-pipe pressure has caused the service piston 
and slide valve to move to the extreme left where the 
graduating valve uncovers the service port f, through 
which auxiliary-reservoir air from chamber C flows into 
passage 3b and to the displacement reservoir passage 3, 
combining with the flow from the emergency reservoir. 

332—O.—To what valve is the displacement reservoir 
connected? A.—To the relay valve. 

333—O.—Trace the air between the relay valve end 
and the displacement reservoir. A.—Displacement-rese- 
voir air flows through passage 3 to the bottom face of 
double check valve 263 in the application and release por- 
tion. The check valve is moved to its upper seat, con- 
necting passage 3 to passage 16c and 16, through which 
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the higher pressure builds up in the 16 pipe to the relay 
valve. 

334—Q.—How does the relay valve then function? 
A.—It then operates to develop the adjusted ratio of 
brake-cylinder pressure controlled by the speed governor, 
as described under HSC brake application. 


OPERATION OF THE INDEPENDENT BRAKE VALVE 


335—Q.—Describe the position of the various operat- 
ing parts of the independent brake valve in release posi- 
tion. A.—The cam on the independent-brake-valve shaft 
11 engages pusher 68 attached to floating levers €7. In 
release position of the brake-valve handle the cam is at its 
lowest position so that the balance levers float freely and 
inlet spring 51 holds inlet valve 50 seated, and spring 63 
unseats exhaust valve 64, opening the brake-valve cavity 
B to the brake-valve exhaust Ex. Poppet valve 25 is held 
unseated by dog 15, controlled from the cam of the brake- 
valve shaft, thereby opening the independent application 
and release pipe 20 into the brake-valve central cavity B, 
and thence past the exhaust valve 64 to the brake-valve 
exhaust. Spring 22 holds valve 21a unseated, opening the 
actuating pipe to the atmosphere. 


Car-Side 
Riveting Position 


The Wabash is currently engaged in a program of con- 
structing 50-ton gondolas at the company car shops, De- 
catur, IIl., and the accompanying illustrations show an ar- 


Special hitch used in handling car side with the overhead traveling 
crane at Decatur shops 


rangement for riveting at the position where car sides are 
assembled. 

This shop is equipped with the usual long pit and fixed 
riveting machine, but the pit is not deep enough to perm 
riveting high gondola car sides without inverting them 
while pressing the various courses of rivets and, mort 
over, the riveting pit and shop crane required for its oper 
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ation are more or less busy. To meet this condition a 
riveting position with special equipment was installed, as 
shown in the illustrations. 

The first thing noticeable in connection with this job is 
that the car side rests under a monorail on the shop floor, 
being steadied in a vertical position by a brace at either 
end, bolted to one of the shop building posts. All riveting 
of top rail, floor rail, bottom rail and side stakes to the 
sheets is, therefore, done with the riveting crew standing 
on the shop floor. The Chicago-Pneumatic riveting ma- 
chine, with a capacity to drive up to %-in. rivets, is 
suspended from an Ingersoll-Rand 1,000-Ib. air-motor 
hoist and trolley which traverse a 6-in. I-beam, securely 
supported over the riveting position. 

Referring to the combined illustration, the right view 
clearly shows this pneumatic riveter as suspended from 
the air hoist and trolley. The center view shows the en- 
tire riveting position, featured by location of oil-fired 
rivet heater R on a platform seven feet above the shop 
floor and about central with the position of car side S. 
Two elevated hoppers HH are located, one on either side 
of the rivet heater, and, each has the side towards the 
heater cut away so that hot rivets can be easily tossed 
into the hopper and delivered through a telescoping sheet 
metal pipe directly to the point where they are being used 
regardless of position along the car side. The left view 
gives a close-up of the pneumatic riveter and one of the 
rivet delivery pipes which is designed with an open col- 
lector box on the bottom resting on a small steel table 
18 in. high for convenience in picking up rivets. The 
cushion the fall of the rivets and prevent them from over- 
heating the box. 

A few additional details may be of interest. The rivet 
heater platform is 6 ft. wide by 8 ft. long, or large enough 
to support the heater and give extra floor space for the 
operator and a keg of rivets elevated to that position by 


another air hoist. The rivet hoppers, made of galvanized 
steel, 40 in. in diameter, are supported by light 3-in. and 
2-in. angle iron brackets bolted to adjoining building col- 
umns. The upper section of the rivet delivery pipe is 3 in. 
in diameter and connected through a Barco flexible me- 


tallic joint to the cone of the hopper. The lower section, 
3% in. in diameter, telescopes the upper part and is 
equipped with a collector box at the bottom, as described. 
Each of the two rivet-delivery pipes may be easily swung 
and extended to cover one-half of the car side. 

In assembling the gondola car side, illustrated, there are 
three rows of rivets, namely in the top rail, floor rail and 
bottom rail. This requires a total of 394 54-in. rivets per 
car side. These rivets can be driven with minimum delay, 
using the riveting arrangement and particularly the 
improved rivet-delivery system and equipment which have 
been adopted. 


Car-Side Lifting Device 


A device which assists materially in handling relatively 
flexible hopper car sides with the overhead crane at Deca- 
tur shops is shown in a separate illustration. This con- 
sists of a 6-in. I-beam, 16 ft. long, reinforced at the cen- 
ter with a shorter 6-ft. section welded in place for stiffen- 
ing purposes. A ring connection to the crane hook is also 
made at the center. 

At each end of the beam is a pair of links and built-up, 
double-plate jaw, pin connected to the links and designed 
to fit and be applied around the bulb angle on the car side. 
This double-plate jaw is made of 34-in. thick steel plates 
and is roughly 9 in. wide by 12 in. high. The double 
plates are spaced far enough apart to accommodate a 
single central lifting plate, and short through bolts and 
nuts hold the three plates together. 

The fit of the jaw around the bulb angle is such that 
the jaw can hardly slip off when lifting a car side at any 
angle, but, as an added precaution, the open side of the 
jaw is covered with a steel guard finger which extends 
down from the central lifting plate. An upward pull tends 
to keep the guard finger in place, but a positive lock is 
provided by insertion of a pin through the three plates. 
This pin may be easily removed when the car side has 
been lowered in place and it is desired to remove the 
crane hitch and lifting jaws. 


Car-side riveting position at Decatur shops—Right: Chicago-Pneumatic riveter suspended from mon-rail by |-R pneumatic hoist—Center: Rivet- 
ng position showing rivet heater R, rivet hoppers HH and two rivet delivery pipes—Left: The riveter and one of the rivet-delivery pipes 
ready for operation 
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ELECTRICAL SECTION 


Revised Distribution System 


By raisinc line voltage, redesigning the substation and 
simplifying the distribution system at Stevens, Ky., the 
Chesapeake & Ohio has reclaimed copper, reduced power 
losses, improved regulation and protected its equipment 
from floodwater. An additional saving in power is af- 
fected by limiting load demand. At this point power is 
purchased from a utility company at 13,200 volts, 3-phase, 
60 cycles, through one meter, and is used to supply both 
the railroad shop and terminal facilities and residences, 
stores, etc., in the town of Silver Grove, Ky. 

The original transformer equipment consisted of three 
333-kva., 13,200- to 440-volt transformers located near 
the power house at the shops, with heavy cable connec- 
tions to a switchboard in the power house. From the 
switchboard, power was distributed over several 440-volt 
circuits to the various shop facilities near the power house, 
as well as to several facilities remote from the power house, 
such as the water pumping plant, floodlights on the trans- 
portation yard, lighting in various yard buildings and the 
town of Silver Grove. 

Lighting for the shops was supplied from the 440-volt 
mains through three 15-kva., 440- to 110/220-volt trans- 
formers connected in parallel. Lighting for other facili- 
ties was supplied from the 440-volt lines through a num- 
ber of small transformers suitably located. 

Some of the 440-volt lines supplying facilities remote 


Chesapeake & Ohio improve- 
ments save both power and ma- 
terial and avoid flood hazards 


from the power house were of great length and of large 
size copper. In the case of the line supplying the pump- 
ing plant, the distance was so great (approximately 6,500 
ft.) that trouble with low voltage led to the necessity of 
raising the line voltage. Also, increased load in the town 
of Silver Grove caused overloading of the 440-volt dis- 
tribution Jines and transformers along the streets, making 
it necessary to take corrective measures. 


Old Conditions Required Double Transformation 


Conditions at that time made it impossible to go to the 
expense of revamping the main transformer substation; 
therefore, it was necessary to provide a bank of step-up 
transformers, consisting of three second-hand 75-kva. 
transformers, 440 to 2,300 volts; to convert the lines to 
the pump house and town of Silver Grove for 2,300-volt 
operation ; and to provide suitable step-down transform- 


The new substation at Stevens, Ky. is mounted on an elevated platform 17 ft. above the ground and above the highest floodwater on record— 
No protective fencing is required 
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ers at the pump house and throughout the town. Under 
this condition it will be noted that it was necessary to 
transform from 13,200 to 440 volts, transform a second 
time from 440 to 2,300 volts, and finally transform from 
2,300 to the final operating voltage. 

The inefficient arrangement outlined above continued 
in operation for a number of years. A system-wide power 
study and efficiency program, which included an investi- 
gation of the conditions at Stevens, resulted in an appro- 
priation to cover new transformers, substation equipment 
and other apparatus required to provide a more efficient 
and satisfactory arrangement. 

Design of the new electrical layout incorporated the re- 
duction of excessive transformer capacity; the supply of 
shop and remote facilities through separate transformer 








































































The old substation with new one shown in the background 





banks; the conversion of 440-volt lines to 2,400 volts for 
supply of remote facilities; the elimination of retransfor- 
mation where practicable ; and a general simplification of 
the power distribution system. 


Timber Structure Replaced With Steel 





A new steel substation structure was erected in place 
of an old timber structure that was in very bad condition. 
In the old substation arrangement, the three 333-kva. 
transformers were mounted at ground level and were 
completely immersed during the 1937 Ohio River flood, 
the water at the location of the substation being approxi- 
mately 17 ft. deep at flood crest. In order to avoid pos- 
sible damage from future floods, the new steel substation 
Structure, transformers, etc., were mounted on a rein- 
forced concrete platform, the top of this platform being 
17 ft. above ground level. 

The transformers used at the new substation are three 
150-kva., 13,200- to 480-volt supplying power for shops 
and nearby facilities; three 100-kva., 13,200- to 2,400- 
volt transformers supplying remote facilities and the town 
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of Silver Grove; and one 50-kva., 13,200- to 120/240- 
volt supplying shop lighting. 

Two oil circuit breakers were installed at the substa- 
tion, one for the 2,400-volt circuit to the town of Silver 
Grove and one for the 2,400-volt circuit supplying other 
remotely located facilities. Power and lighting facilities 
not located near the shops are now supplied from a 2,400- 
volt line through suitable transformers. This arrange- 
ment permitted the installation of relatively small size 
copper and the removal for other use of a large quantity 
of heavy copper cables, formerly used in the 440-volt dis- 
tribution lines. 

Also incorporated in the substation apparatus is a de- 
mand limiting device, which automatically disconnects a 
75-hp. water-pump motor from the line during short in- 
tervals when the demand reaches the maximum specified 
in the power contract, thus avoiding penalties for exces- 
sive demand. 

The original three 333-kva. main transformers, three 
75-kva. step-up transformers and several other transform- 
ers that did not fit into the new arrangement were re- 
moved. An aerial ground wire was also supplied to all 
overhead lines for better protection from lightning. 


Locomotive 
Cireuit Tester 


The truck-mounted, motor-generator set shown in the 
illustration was designed and built by electrical workers 
in the Omaha, Neb., shops of the Union Pacific. It is 
used in the erecting shop to supply 32-volt d.c. power to 
locomotives in the shop which are not under steam or 
are without headlight generators. With power supplied 
from this set, all necessary tests can be made on circuits, 


Portable motor generator set for supplying 32-volt, d.c. power to loco- 
motives in the erecting shop 


headlights, cab and marker lights, cab-signal and train- 
communication equiprhent. 

The set consists of a 440-volt, three-phase, a.c. motor, 
direct-connected to a Pyle National, Type M06 genera- 
tor. It is operated from the shop power outlets which 
are used for welders and other portable machinery. The 
three-wheel mounting of the set makes it easily portable 
and the drip-proof cover protects the set from liquids 
and mechanical damage. 
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Ir is now possible to obtain lighting systems which will 
enhance the beauty of railway cars and also give pas- 
sengers more light without increasing battery load. 
Fluorescent lamps have made a significant contribution 
toward better lighting, but difficulties have been encoun- 
tered in taking advantage of these benefits, most of them 
arising from the conversion of the electrical current. Dur- 
ing the war, however, new devices have been developed 
which simplify railroad installations. The situation has 
been further improved by the introduction of new types 





An example of fluorescent coach lighting on the New York Central 


of fluorescent lamps. They can now be obtained in lengths 
as great as 96 in. (8 ft.) with instantaneous starting. 
Another recent development is the circular lamp, opening 
up new types of applications. 

Conversion systems may be divided into four types: 

1—The voltage doubler, which steps up 32 -d.c. to 
64 d.c. volts, from which (twenty) 14-watt fluorescent 
lamps may be operated and individually controlled. 

2—A special system designed to operate the new 93-in. 
cold-cathode lamps. This is the simplest, electrically, of 
the four, and is capable of changing any input d.c. voltage 
to a.c. 

3—A system similar to No. 2, except that recently- 
developed “slimline” lamps are operated in series. These 
are “thin” lamps ranging in diameter from % to 1 in. and 
in length from 42 to 96 in. They are operated without 
starters, and offer the same instant-starting feature as do 
cold-cathode lamps. Operating them in series simplifies 
the wiring system, and through special switches, indi- 
vidual lamp control is possible. 

4—An arrangement for changing low d.c. voltage to 
a.c. for operating 30-watt lamps in parallel. 

Each system has its advantages, depending on the 
economics of the particular application, passenger prefer- 
ences, and the type of electrical installation. 

The voltage doubler, which offers very high efficiency 
with individual lamp control, shows perhaps the greatest 
promise for railway coach use. The 15-in. length of 
the 14-watt lamps, to which it is particularly adapted, 
is suitable for individual seat lighting. Since 20 lamps 


* President, Electronic Laboratories. 
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Fluorescent Lighting for Cars 





By William W. Garstang * 








A discussion of the rela- 
tive merits of power sup- 
ply systems using vibrating 
type boosters and inverters 
















may be operated by one converter unit of this type, and 
there are 40 seats in the average coach, only two con- 
verter systems are required for seat lighting. Aisle light- 
ing may be handled with 40 of these lamps arranged in 
a continuous strip. 

The voltage doubler system also has wide application 
for diners and club cars. It makes possible the construc- 
tion of small, compact power-conversion equipment and 
allows for the use of multiple power-conversion channels, 
so that in case of power failure of one unit, only a small 
percentage of the total lighting is lost. In a diner, for 
example, four voltage doublers, running the light load, 
would permit the use of eighty 14-watt lamps, which 
could be arranged artistically in three rows down the 
center and on either side of the car (20 over each row of 
seats and 40 down the aisle). This would mean an over- 
all consumption of about 1,500 watts, allowing for all 
loss factors in the fluorescent system. 

Since 14-watt white fluorescent lamps are currently 
rated at 485 initial lumens per lamp, the overall illumina- 
tion provided would be 80 x 485, or 38,800 lumens, 
























A type of lighting which may be accomplished with either long or 
short tubes 
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equal to 25.8 initial lumens per watt. This would produce 
an illumination of about 24-30 foot-candles without greatly 
increasing accepted incandescent lighting loads. Incan- 
descent lamps offer far lower lighting levels, since they 
are based on lamps (25-watt, 60-volt) having an output 
of 285 initial lumens per lamp or only 11.4 per watt. 
Another example of the use of fluorescent lighting, 
even where low lighting levels are desired, as in Pullman 
cars, is that of “black” (ultra-violet) light directed at 
carpeting, safety signs and upholstery and drapery. 
These are illuminated, for purposes of decoration, safety 





An application of fluorescent lighting in a ladies’ lounge 
s 
marking or identification, by dyeing or painting the objects 
with fluorescent material. Fluorescent materials have 
the advantages of giving off visible light when irradiated 
by ultra-violet light. 

Black light may be furnished most efficiently by special 
fluorescent lamps covered by a glass filter to eliminate the 
visible spectrum and allow only the invisible ultra-violet 
to penetrate the tube. Such lamps are quite efficient with 
phosphorescent chemicals and in exciting fluorescent dies 
and paints. An example of effective black-light utilization 
is provided by the Santa Fe’s El Capitan where carpets 
were dyed with special fluorescent dies to provide illumi- 
nation at floor levels. 

In planning illumination for compartment-type cars, it 
should be noted that since these are closed off from the 
aisle, a high-level continuous strip light.arranged in the 
ceiling above the aisle can be used, and will produce a 
very practical and decorative effect. Slim-line lamps may 
readily be adapted for this purpose. 

It might be pointed out, at this juncture, that there is a 
definite need for a low-wattage, smaller-size fluorescent 
visible light operating on 64 volts which could be used 
for individual berth illumination in Pullman cars. Six to 
ten-watt fluorescent lamps operated by a voltage doubler 
would be most suitable for this application. The develop- 
ment of such lamps would open the Pullman field to indi- 
vidual fluorescent lighting. 

The vibrator-type voltage doubler consists of a vibrator 
and a group of condensers, the latter being charged in 
parallel and discharged in series by means of the vibrator. 
The efficiency of this system under full load is about 95 to 
98 per cent, which is higher than any other conversion 

means known at this time. A typical unit weighs only 
about 12 lb. and has a capacity of about 300 watts. Most 
significant of all, it requires less battery current for a 
given light output, and the vibrators last 2,500 hours, or 
as long as the lamps. Parts are relatively inexpensive 
to replace. Wiring is simplified, since the car body may 
be used for the ground return. 
System No. 2, designed to operate the new 93-in. cold- 
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cathode instantaneous-starting tube can be used on rail- 
roads having voltages ranging from 32 to 600. About 
800 volts are needed to operate two of these lamps in 
series and 1,600 are needed for operating four lamps in 
series. About 1,500 volts are needed during the two-lamp 
starting cycle. The high voltage needed for these lamps 
is obtained through the use of a step-up transformer and 
vibrator in combination. Advantages of the long, cold- 
cathode lamp include the elimination of many fixturés and 
considerable wiring, more even distribution of light, and 
the absence of annoying flicker when starting. This is 
especially important in 600-volt electrified railways which 
cross other tracks and switching points, causing frequent 
interruptions in circuit. Wiring is simplified, also, be- 
cause no starting switches or other auxiliaries are neces- 
sary. The output is 22 lumens per watt, or twice that 
of an incandescent lamp in the same circuit. 


System No. 3 is particularly well suited to railway 
lighting since it provides the highest lumen output through 
the use of 42-in. slimline lamps. Forty lumens per input 
watt are obtained, or over three times that from standard 
incandescent bulbs used for the same purpose. 


Automatic voltage regulation is provided over an input 
range of 28 to 40 volts, insuring constant light output. 
Other similar conversion equipment is available for 64- 
and 110-volt cars. 


Ten to 14 lamps (42-in. slimlines) may be operated 
per power unit, three to four power converters being 
required per car. Individual reactors and starting 
switches are entirely eliminated. 


System No. 4, which operates sixteen 30-watt lamps 
in parallel, allows individual control of lamps, and offers 
27 lumens per watt, but, because of the added wiring 
needed and the individual reactors required for each 
lamp, is a more costly system. 

Because good lighting is so important in transporta- 
tion, the use of fluorescence is certain to increase in the 
future. Installations such as those illustrated herewith 
demonstrate the high levels of illumination obtainable 
through its use, not to mention the greater eye-appeal 
and the artistic interior design possibilities offered by 
straightline and circular lamp construction. 





~ 


Westinghouse Photograph 


Measuring insulation resistance, an important part of a preventive main- 

tenance program—Since electrical insulating materials are non-conduc- 

tors only when dry and clean it is important to keep all equipment dry 

and clean as accumulations of dust and dirt not only contribute to in- 

sulation breakdown but they operate to increase the motor tempera- 
ture through restrictions of ventilation 
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The power plant, showing the Diesel engine in the background 


Stationary Diesel Power Plant 


Miosr of the electrical power for the Chicago, Rock 
Island & Pacific shops in Silvis, Ill, is now derived from ° 
a 1,125-kw. Diesel-driven generator which is replacing a Rock Island makes estimated 
360-kw. Corliss engine-driven generator with rope drive. saving of $24,000 a year by re- 
No power is purchased and the complete equipment in- placing steam with Diesel unit 
cludes in addition to the Diesel unit, a Curtis steam-tur- 

bine driving a 480-volt, 600-kw. 8-power factor generator, 





Left: The main switchboard—Right: Back of the switchboard showing the connection with the overhead bus bars 
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Engine gauge panel 


a 500-kw., 230-volt d.c. generator driven by a Buck-eye 
high speed piston valve engine, a similar 250-kw. d.c. gen- 
erator with similar engine drive, and a 300-kw. reversible 
motor generator set. 

The Diesel unit was installed because more power was 
needed and because the old engine was obsolete. The tur- 
bine and motor generator set are normally used at night 
when the load is light. The Diesel and one of the d.c. gen- 
erators are used in the day time. The estimated reduction 
of cost of operation affected by the change is $24,000 per 
year. This is made up largely of fuel cost. 


The new engine is an eight-cylinder model 33-E 16 by 
20 Fairbanks-Morse Diesel engine. It is rated 1,600 hp., 
runs at 300 r.p.m. and is directly connected to a three- 
phase 60-cycle 480-volt a.c. generator rated 1,125 kw. at 
0.8 power factor. A direct connected exciter unit is used 
for field excitation. 


Current from the generator is carried to a floor-mounted 
cubical enclosed circuit-breaker and because the currents 
are large they are transmitted from the circuit-breaker to 
the switchboard by means of overhead bus bars. These 
bus bars are enclosed in a perforated metal casing and are 
run overhead as shown in one of the illustrations since 
the basement below the engine room is somewhat crowded 
with existing piping and did not provide much headroom. 
For the same reason, the exhaust pipe and air intake pipe 
are shown above the floor and high enough to permit easy 
passage way. 

Accessory to the Diesel engine are heat exchangers for 
jacket water and lubricating oil. A 5-in. pump driven by 
a 10-hp. motor circulates the jacket water through the 
engine and through the heat exchanger. A 5-in. pump 
with a 20-hp. motor is used to circulate the raw water 


The ‘engine is rated at 1,600 hp. and is direct-connected to a 480-volt, three-phase, 1,125-kw. generator 
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which may be obtained from the existing spray pond or 
from an existing well, the latter being equipped with a 
deep-well turbine. A third 5-in. pump is used as a standby 
for either the raw water or the soft water, and the piping 
arrangement permits its being cut into either system. 
These three split-case pumps with the heat exchangers 
are located in the basement of the building adjacent to 
the foundation of the engine. 

The pond which constitutes one of the two sources of 
raw water is a storage reservoir for the water supply sys- 
tem for the entire terminal and is used as a cooling pond 
for the condensers in the power plant and after treatment 
the water is used for feed water in steam boilers and for 
locomotive tender tanks. Its summer excess of heat is 
dissipated by spray nozzles on the return system. The 
well water offers a temperature advantage for use through 
the Diesel heat exchange but it must be wasted after use 
as it is too hard for re-delivery to the spray pond. 

Another engine auxiliary is the gauge-panel which in- 
cludes pyrometer equipment and starting stations for the 
various pumps that are used with the engine. The push- 
button stations are all of the indicating type which show 
the operator-at all times which pumps are in use. 

Two new panels were added to the power switchboard. 
These include a new voltage regulator for the Diesel en- 
gine and one for the steam turbine which is retained as a 
standby and for the night load. 


Weigh Bar 
For Armature Banding 


Tight bands for traction armatures are assured by a sim- 
ple and convenient method developed in the Union Pa- 
cific’s shops at Omaha, Neb. The armature to be banded 
is placed in a banding lathe, as shown in Fig. 1, in which 
it can be turned by the lathe motor. The banding wire 
is taken from a reel on a stand shown in the foreground 
through a pair of friction blocks on the top of the stand. 
to a clamp at the pinion end of the traction armature shaft 
as shown in Fig. 2. The armature is then turned and the 


banding wire is guided along the shaft to the guide plate 
shown close to the armature in Fig. 2. This plate is se- 
cured to an arm which in turn is mounted on the shaft. 

As the first turn of banding wire is applied to the arm- 
ature, the banding clips are applied. These are shown in 
Fig. 2. One loop of the banding wire is carried over the 
tension pulley. The space between the ends of the band 
ing clips is filled with closely spaced turns of wire, and 
then the wire is wound in widely spaced loops to the com- 
mutator end where it is again clamped securely. The 
wire is then cut from the spool. 

To assure even tension of the proper value on each 
turn, a 35-lb. weight is first hung at the left end of the 
weigh bar (Fig. 1). A chain hoist, shown above the 





























Fig. 2—A close-up of one end of the traction motor in the banding 
lathe showing how the banding wire is applied 






man’s head in Fig. 1, functions as a fulcrum and permits 
leveling of the bar during the tensioning operation. The 
distance from the chain block support to the weight is 
four times the distance from the chain block support to 
the tension pulley support at the right end of the weigh 
har. The rope block at the extreme left end of the bar 


















Fig. 1—The weigh-bar at 
the upper left applies ten- 
sion to the pulley in the 
center over which is run one 
loop of the banding wire 
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keeps the weight from falling in case the banding wire 
should break. 

The armature is then rotated in both directions to 
make two passes of the tensioning loop across the bands. 
The 35-lb. weight is then replaced with a heavier one, a 
120-Ib. weight being used for the lower band and a 100- 


CONSULTING 


Selection of 
Transtormer Locations 


Why are apparently similar sets of transformers some- 
times installed in vaults and sometimes on poles or pole 
platforms? What factors govern the choice of installation? 


Non-Flammable Cooling Liquid 
May Offer Added Advantage 


The most important factors affecting the choice of the 
location and method of mounting of a set of power trans- 
formers are the desirable proximity to load centers, the 
special circumstances of the area to be served, the voltage, 
the rating, method of cooling, type and quantity of the 
cooling liquid, proximity of combustible materials, the 
availability of fire-proof or fire-resistive enclosures, and 
the standards of the local electrical inspection department. 

In spite of all electrical protective devices, transformers 
are a potential source of fire hazard and their live wires 
a constant menace to the life of careless workers and 
unqualified persons. No protective measure, therefore, 
is too elaborate to provide for the protection of life and 
property in operating transformers. Transformers oper- 
ating at higher than 600 volts are subject to more rigid 
restrictions than those operating at 600 volts or less. 

Insulation breakdown causes intense heat to be devel- 
oped, evolving dense smoke, especially in oil-filled trans- 
formers whose oil may become ignited and boil over. Mis- 
taking the smoke of coil insulation for fire and pouring of 
streams of water usually aggravates conditions and causes 
heavier losses. In view of the foregoing, it is advisable 
to isolate transformers by installing them in fire-proof 
vaults or outdoor substations where the existence of such 
stations is consistent with safety in thickly populated 
regions and their location will not interfere with firemen. 
Evidently, in an economical design, the point of power 
transformation and load center are placed as close to- 
gether as local circumstances will permit. When not 
isolated by elevation, transformers and their lines should 
be kept beyond the reach of unauthorized persons by an 
enclosure bearing a warning sign indicating the highest 
voltage within the enclosure. 

Transformers filled with a “liquid that will not burn” 
such as inerteen or pyronol, present several advantages 
over transformers filled with a “liquid that will burn” 
such as oil. They do not require costly vaults but should 
be installed away from wall openings and combustible 
building parts. A wire grill enclosure covers the require- 
ments in most cases. They are desirable where installa- 
tion space is at a premium. The possibility of locating 
this type of transformers comparatively closer to load 
centers results in better voltage regulation.and consider- 
able saving on the length of feeders of large size. Direct 
mounting on walls without an intervening space is avoided 
to prevent damage by electrolysis or charring caused by 
leakage currents. Wooden or preferably angle iron 
separating brackets are used as supports in mounting 
transformers on non-combustible walls. Oil-filled trans- 
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lb. weight for the top band of a Type D-7 motor. The 
bands on the commutator end are similarly applied. 
Although band wire breakage is infrequent, it is im- 
perative that the operators wear goggles during the 
banding operations. All armatures are rebanded at 250,- 


000 mile intervals. 






Can you answer the following question? Answers should 
be addressed: Electrical Editor, Railway Mechanical En- 
gineer, 30 Church Street, New York 7. 


We are experiencing much trouble with dirty cool- 
ing coils and evaporators on our air-conditioning 
equipment. Some of this trouble comes from neglect 
and a great deal from dirt or bad order filters. Would 
it not be possible to improve this condition by using 
centrifugal type filters or dust collectors such as are 
used on locomotive air pumps? 


formers of 25 kva. each or less than 75 kva., total rating 
may be installed indoors without a vault or fire-resistive 
enclosure if a concrete basin at least 6 in. deep is provided 
to hold the oil contents of the largest transformer and 
combustible materials and parts of the building are not 
within danger of igniting. The oil contents in gallons 
together with the kva. rating, voltage of each winding, 
and supply frequency should be stamped on the nameplate 
of each transformer. When not installed near com- 
bustible material, a transformer of 10 kva. or less may 
be installed in a building without a vault or fire-resistive 
enclosure. When local conditions necessitate the use of 
oil-filled transformers on the roof of a building or under 
a sidewalk adjacent to a building, they must be enclosed 
in a fire-proof vault. 

For practical reasons of safety, continuity of service, 
and economy, transformers of over 600 volts and their 
high tension wires should be kept outside the building, 
even in central station practice wherever practicable. 
Where installed indoors by special considerations or per- 
mission, the location of the vault should be as close as 
possible to the point at which high tension wires enter 
the building. Provision should be made for the adequate 
ventilation, damming up or drainage of oil and water, 
ample space within the enclosure for easy access to parts, 
and secure locking to keep out unauthorized persons. 
When the total capacity of transformers in a vault does 
not exceed 100 kva., a door sill high enough to dam up 
all the oil in the vault may replace the drainage system. 
Transformers rated at more than 25 kva. and using a 
“liquid that will not burn,” must be provided with a 
metal pan or basin large enough to hold the cooling liquid 
of the largest transformer. The foregoing may be elim- 
inated if provision can be made to absorb the gases pro- 
duced by arcing or discharging such gases into a chimney 
or flue through a pressure relief vent. All live parts must 
be enclosed or isolated where they may present a potential 
source of hazard. 

In outdoor installations, the distance between the build- 
ing and transformers is largely determined by the amount 
of oil contained in the largest transformer which may be 
involved ina fire. The high tension wires are so distanced 
from buildings as not to be a fire hazard or, in case of a 
fire, become a source of hazard to firemen fighting the 
fire with hose streams. 

R. G. CAZANJIAN 
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Car Wheel Grinder 
Has Inereased Capacity 


In 1939 the American Car and Foundry 
Company, New York, made available a car- 
wheel grinder for the tread grinding of 
mounted wheel pairs on centers, the original 
design of which has been installed in a num- 
ber of railroad shops since that time. 
Changed conditions with respect to the sizes 
of wheels to be handled have dictated sev- 
eral design changes in this machine which 
are now offered in the machine being de- 
livered on current orders. 

The original machine was described in 
the Railway Mechanical Engineer for Au- 
gust, 1939, page 326. The present model 
embodies the basic principles of design of 
the original machine in which the motor- 
driven grinding heads are mounted adjust- 
ably on bracket extensions of the bedplate 
and grinding-wheel spindles mounted paral- 
lel to the treads of the wheels. The entire 
abrasive wheel and motor assemblies are 
retractable from the working position to 
effect a clear path through the machine for 
wheel pairs. This feature of design makes 
it possible to locate the machine in any 
desirable position in the shop layout. 

The tailstocks of the present machine are 
heavier in construction and retain the same 
principle of bed plate mounting as well as 
the eccentric mounting of the tailstock 
spindles. The throw of the spindles, how- 
ever, has been increased te accommodate 
a greater range of machine capacity for 


NEW DEVICES 


where the original machine accommodated 
car wheels of from 28 in. to 37 in. diameter 
the improved machine can handle all sizes 
of wheels from 24 in. to 45 in. This feature 
is of special interest to roads with Diesel 
motive power. 

The motor equipment of the present ma- 
chine consists of two 25-hp. 1,800-r.p.m. 
alternating-current motors for driving the 
alternating-current motor for the feeder 
motor for rotating the work. All motors 
operate on 220-440 volts. 

The machine is supplied with two 30-in. 
by 24%-in. grinding wheels of the purchaser’s 
specifications for either chilled or rolled- 
steel wheels. 

The wheel-tread grinder occupies a floor 
space approximately 11 ft. by 25 ft. and 
weighs 28,000 Ib. in working order. 


Silicone 
Insulating Varnish 


A heat-stable, waterproof varnish for im- 
pregnating electrical equipment, which 
cures at 300 deg. F., is now being produced 
by Dow Corning Corporation, Midland, 
Mich. It is known as DC-996. 

Electrical equipment wound with silicone 
insulating materials and sealed by impreg- 
nating with DC-996 will have the high 
order of thermal stability and the retention 





of the waterproof characteristics of silicone 
insulation. Silicone insulating materials 
impregnated and bonded with DC-993 are 
available through leading distributors of 
electrical insulations. DC-996 can be cured 
at temperatures obtainable in ovens now 
used for curing organic varnishes. 

Another advantage of the new silicone 
varnish is that electrical equipment can be 
baked fully assembled without damaging 
the commutators or the slip rings. The 
temperature required to cure DC-996 does 
not affect shellac-bonded mica or core 
plating. 


American 
Radial Drill 


The design of a new model radial drill 
made by the American Tool Works Com- 
pany, Cincinnati 2, Ohio, introduces a pat- 
ented spindle drive that is said to have 
added so materially to the efficiency of 
radial-drill functioning that the production 
possibilities with this type of machine have 
been increased. The head is mounted on 
rollers for easy movement along the arm 
and all manual controls are centralized and 
concentrated so that complete operation 
may be effected from the most natural 
operating position. Safety features for pro- 
tecting both the operator and machine have 


The American Car and Foundry Company's wheel grinder now handles wheels from 24 in. to 45 in. diameter 
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Radial drill with Double Lo-Hung spindle drive 


been included as well as provisions for 
simplifying functional controls to guard 
the operator against mistakes in manipula- 
tion and from undue fatigue from his 
efforts. 


Automatic Control for 
Vertical Turret Lathes 


The Bullard Company, Bridgeport, Conn., 
has recently announced the availability of 
the Bullard Man-Au-Trol it combination 
with the 30- and 36-in. vertical turret lathes 
of the Cut Master design and, when con- 
ditions permit, the application will be ex- 
tended to the 42, 54-, 64- and 74-in. sizes. 



































This drum, through dogs and contact levers, is 
the determining factor in the selection of ma- 
chine functions—The levers actuate hydraulic 
valves when the drum is indexed 1/40 revolu- 
tion for each phase of the automatic cycle 





The Man-Au-Trol is an electro-hydraulic 
control system which can be pre-set to per- 
form any number of separate functions up 
to a maximum of 39 for each of the two 
heads of the machine. The machine is pre- 
set by machining a piece, by manual con- 
trol, and as each function of each head is 
completed the automatic control is locked. 
Upon completion of the machining oper- 
ations for this piece of work the machine 
may be changed over to automatic oper- 
ation and successive pieces duplicated with- 
out any manual control on the operator’s 
part. 

When operating as an automatically con- 
trolled machine the automatic control may 





and the machine used in the conventional 
manner by manual control. It may then be 
returned to automatic control without hav- 
ing disturbed the tooling sequence. 

The Man-Au-Trol consists of two basic 
control elements, one, functioning elec- 
trically, has control over the beginning and 
end of each phase of the automatic cycle; 
the other, operating hydraulically, acts to 
select the operations which make up each 
phase of the automatic cycle. 

The electrical element is made up of a 
frame carrying 20 pairs of parallel wires, 
on each pair of which is a sliding contact 
that is clamped to one of the wires and 
free to slide on the other. The wire to 
which the contact is clamped is equipped 
with a micrometer adjustment by means of 
which the position of the sliding contact is 
established. Since the feeding of tools into 
the work is one of the functions controlled 
by this electrical element and tolerances of 
ten-thousandths are required the necessity 
of means of accurate positioning of the 
sliding contacts is obvious. 

The heart of the hydraulic selector sys- 
tem is a drum having 40 rows of holes ex- 
tending the length of the drum. Dogs are 
set in these holes which, as the drum ro- 
tates, actuate levers controlling solenoid- 
operated hydraulic valves. These valves 
start and stop the various machine func- 
tions. At the end of the drum are 40 elec- 
trical connections leading to the electrical 
control element. As each of the 40, or less, 
dogs in the drum contacts a control lever a 





pair of wires in the electrical element are 
energized. Behind the banks of wires in 
the case of the vertical head, or below the 
bank in the case of the horizontal head, 





Electrical controls determine the beginning and 

ending of each phase of the automatic cycle— 

A bank of switches behind the wires make 
contact with sliders as the head moves 






be thrown out, at any point in the cycle, 36-in. Bullard Man-Au-Trol vertical turret lathe 
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there is a support with a row of 20 switches, 
one for each of the 20 sliding contacts. 
The hydraulic element selects, starts and 
stops the operation function through the 
control drum. The movement of the head, 
upon which is mounted this 20-switch bank, 
causes contact to be made with the slider 
on the energized circuit. When this takes 
place the drum makes another 1/40 revolu- 
tion and a new set of hydraulic control 
valves operate to end or begin certain ma- 
chine functions. 

Each of the heads of the machine can be 
set to perform a maximum of 39 functions 
and settings can be made so that both heads 
may be in operation at the same time with 
provision made for prevention of inter- 
ference. Tool wear is compensated for by 
the ability to make micrometer adjustments 
of the electric stops. 

The vertical turret-lathe drive consists 
of main driving motors with auxiliary mo- 
tors for the main and side heads. Two 
types of tables are available, either with 
three-jaw combination or four-jaw inde- 
pendent chucks. The three-jaw chucks are 
either manually or hydraulically operated, 
as desired. 

Two general types of drive are available 
—the sliding gear and the change gear— 
and, depending upon the drive type and the 
motor speed, the spindle speed ranges are 
from a minimum of 3.3 r. p. m. to a maxi- 
mum of 321.3 r. p. m. There are 16 feeds, 
in geometrical progression, varying from 
.0007 in. to .125 in. for each spindle revo- 
lution. Each head has independent feed 
works and the feeds are the same for both 
heads. 


Flush Type 
Headlights 


A headlight designated as Type NH for 
flush installation in a vertical surface such 
as required for streamline locomotives or 
cars has been made available by the Elec- 
tric - Service Manufacturing Company, 
Philadelphia, Pa. Because of the perma- 





Side view of the flush type NH headlight 
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nent installation of the body, provision is 
made for independent training of the beam 
and for that purpose the reflector shield, 
together with the reflector and socket, may 
be adjusted by three threaded brass studs. 

The unit is mounted in a cast-iron ring 
having a steel back. The cast-aluminum 
front door is fitted with a moulded glass 
lens. The glass mirror reflectors are 
mounted on pads with backs protected by 
steel shields. Gold or crystal reflectors are 
optional. Sockets are designed for 100- 
to 250-watt, 32-volt lamps and are furnished 
either with a focusing device or pre-focused 
lamps. 


Magnetic Chuck With 
Laminated Top Plate 


A laminated top plate of all-steel construc- 
tion has been added to its line of electro- 
magnetic chucks by the Hanchett Manu- 
facturing Company, Big Rapids, Mich. Pole 
sections traverse the entire width of the 
chuck top. Laminations are composed of 
magnetic steel 4 in. thick and non-magnetic 
steel % in. thick. By utilizing all-steel top- 
plate construction, the entire top plate can 
be hardened. Because of the fine spacing 
of the poles, the smallest parts can be held 
without difficulty and a 22 per cent greater 
magnetic surface is available. 

The coils are protected carefully from 


Metallizing gun built for heavy duty continu- 
ous operation 


tion. This unit, known as the Metco Type- 
Y  metallizing gun, meets the demand for 
a metal-spraying gun that can be used for 
production and other heavy-duty metallizing 


; 





Laminated top plate magnetic chuck 


moisture. In addition, the installation of 
these coils in the chuck is arranged so that 
the magnetic flux will be transverse to the 
length or opposing the action of the grind- 
ing wheel or cutting tool thus reducing the 
possibility of work slippage. At present, 
this laminated top plate is available in the 
following sizes: 6 in. by 18 in., 6 in. by 24 
in., 8 in. by 25 in., 8 in. by 36 in. and 8 in. 
by 48 in. Other sizes will soon be made 
available. 


Metal Spray Gun 

For Machine Mounting 
The 
38-14 30th Street, Long Island City 1, New 


York, is manufacturing a metallizing gun 
designed for heavy-duty, continuous opera- 


Metallizing Engineering Company, 


jobs instead of just for intermittent opera- 
tion. Its general construction, performance 
and other features are geared for mounted, 
mechanical operation, rather than for hand 
use. Its features include the use of %g¢-in. 
wire which, when combined with an acety- 
lene pressure of only 15 lb. per sq. in, 
more than doubles any previous spraying 
speeds. 

Because it is designed without regard to 
the weight and size limitations necessary for 
the hand gun, the new gun is much heavier 
and more rugged in construction. Gears, 
worms and bearings are several times larger 
than any used previously. The gun has fluid 
lubrication and a built-in force-feed pump 
which has no parts to wear assures af 
adequate supply of lubricant to all bearings 
regardless of operating position. The gun 
is non-sensitive to gas- and oxygen-pressure 
variations of as much as 10 Ib. either while 
lighting or while spraying. 
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A. A. R. Mechanical Division 
Letter Ballot Results 


\s AUTHORIZED by the General Commit- 
tee of the A. A. R., Mechanical Division, 
the recommendations of various commit- 
tees for changes in the standard and recom- 
mended practice of the division were sub- 
mitted to letter ballot in the form of 25 
separate propositions, in Circular D. V.- 
1090, dated August 24, 1945. 

On the basis of letter ballot returns, it 
has been announced that Propositions 1, 3 
and 4 are being held in abeyance pending 
further consideration by the General Com- 
mittee, because of the substantial negative 
vote and the reasons advanced therefor. 
Propositions 2 and 5 to 25, inclusive, have 
been approved by the A. A. R. and are 
effective January 1, 1946. 


Car Department Officers’ Asso- 
ciation—A Correction 


F. E. CHESHIRE, president of the Car 
Department Officers’ Association, whose 
picture in military dress appears on page 
481 of the November Railway Mechanical 
Engineer, had attained the rank of Colonel 
some time before his return to civilian 
status as noted on page 479. G. R. Ander- 
sen, vice-president of the association, be- 
came superintendent car department of the 
Chicago & North Western a few months 
ago. His title was incorrectly given on 
page 481 as assistant superintendent car 
department. 


Some P.R.R. Shopmen Choose 
C.1.0. Union 


Tue United Railroad Workers of Amer- 
ica, Congress of Industrial Organizations, 
has supplanted the Brotherhood of Railroad 
Shop Crafts of America, Pennsylvania Sys- 
tem, as the Railway Labor Att Representa- 


The locomotive is the first of a new design to be built in Britain since VE Day; 
new locomotives, and the first British tank locomotives to be fitted with electric 
by 26 in., a boiler pressure of 225 Ib., and 


outside cylinders 20 in. 
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tive of P. R. R. boilermakers, molders, 
power house employees and railway shop 
laborers, according to results of a recent 


election which has been certified by the 
National Mediation Board. P. R. R. ma- 
chinists, blacksmiths, sheet metal workers, 











Orders and Inquiries for New Equipment Placed Since the Closing 
of the November Issue 


LocoMOTIVE URDEKS 
Road No. of locos. Type of loco. 
Alton ey 103 1,000-hp. Diesel-elec. 
Central of New Jersey 52 4,500-hp. Diesel-elec. frt. 
Pennsylvania : : 108 6,000-hp. Diesel-elec. pass. 
Virginian .. 44 500-ton electric 


Builder 
American Loco. Co. 
Baldwin Loco. Works 
Electro- Motive 
General Electric Co. 
FrEIGHT-CAR ORDERS 

Road No 

Southern 


Builder 
American Car & Fdry. 


of cars 
Pacific ‘ 505 


Type of car 
Caboose 


FRrEIGHT-CaR INQUIRIES 


Southern 1,0008 Automobile 


PASSENGER-CAR ORDERS 
Road No. of cars 
Baltimore & Ohio 87 
Boston & Maine 
Maine Central . 168 Coaches 
48 Restaurant-lounge 
48 Coach-smoking-lounge 


Builder 


Standard 


Type of car 
Sleeping Pullmar 
Pullman-Standard 
Pullman-Standard 
Pullman- Standard 


PassENGER-CAR INQUIRIES 
New York Central 214° 
_1 Purchase authorized by Federal Judge Philip L. Sullivan. The order will consist of eight locomo- 
tives for $87,138 each, and two train-heater, boiler-type locomotives at $93,262 each. 

2 Purchase price, subject to tests, approximately $1,877,500. 

* Each locomotive will consist of four 1,500-hp. units coupled together with control cabs at both ends. 

* Motor-generator type, for delivery in 1946. The locomotives will have a short time rating of 8,000 
hp. and a continuous rating of 6,800 hp. The weight on drivers will be 500 tons and the starting trac 
tive force 260,000 Ib. based on 26 per cent adhesion. Continuous tractive force at 15.75 m.p.h. will be 
162,000 Ib. Two 4,000-hp. motor generator sets, mounted within the cab structure, will supply energy 
to d.c. traction motors geared to the 16 driving axles under the two-cab unit. The motor generator sets 
will work on the 11,000-volt, 25-cycle overhead contact system, with which the Virginian line is equipped 
Power is supplied by coal-burning power plants. The locomotives will be used to haul 10,000-ton coal 
trains on heavy grades. They are geared for a maximum speed of 50 m.p.h. 

5 For delivery early in 1946. The cars will have bay windows and will cost approximately $317,000. 

* Bids closed. 

7 Each car will have 16 roomettes equipped with single bed, lavatory and toilet facilities, and four 
double bedrooms, which will be convertible into suites. The cars are scheduled for delivery in the third 
quarter of 1946, 

* To be of lightweight stainless steel and to cost approximately $2,000,000. 

* For 14 trains. Bids closed. 

Notes: 

The Chicago, Rock Island & Pacific has received authorization to purchase 53 passenger cars and 25 
automobile freight cars at cost in excess of $5,600,000. The passenger equipment includes 16 day-chair 
cars, 11 chair-night coaches, 2 parlor cars, 3 parlor-observation cars, 5 sleeper-room cars, 4 dining cars 
5 baggage cars, 3 room-lounge cars and 4 cars of a type not yet specified. 

The Gulf, Mobile & Ohio, through its board of directors, has authorized the purchase of 24 Diese! 
electric locomotives, 20 of which will be for freight service, two as road switch engines and two 2, 
hp. for streamline passenger-train service. 

The Missouri-Kansas-Texas has completed-plans for the purchase of six 1,000-hp. Diesel-electric swit 
engines at a cost of $475,500. These locomotives will be used to Dieselize switching operations in the 
Dallas, Tex., terminal completely. 


A London & North Eastern Class L1 locomotive 


the first in the railroad’s five-year plan for the construction of 
- head and tail lamps and electric lighting in the cab—It has 
a tractive force of 32,000 Ib. 
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Virginian Railway 2-6-6-6 built by Lima 


The Lima-built 2-6-6-6s The Virginian Railway placed 
in service to handle the war’s tremendous coal traffic 
demands, are already speeding fuel to meet the needs of 
reconverting industries. 

Capable of hauling the heaviest freights, over moun- 
tain grades, at sustained high speeds, these giant steam 
locomotives meet the highest standards of motive power 


efficiency. 


yr im ~ 
LOCOMOTIVE WORKS — INCORPORATED, LIMA, OHIO 


ATED 


LIMA LOCOMOTIVE WORKS 
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electrical workers and carmen were also 
involved in the election, but these groups 
voted to retain the brotherhood as their 
representative. 

Bangor & Aroostook electrical workers, 
carmen, power house employees and rail- 
way shop laborers, previously represented 
by a local committee, have chosen unions 
operating through the Railway Employees 
Department of the American Federation of 
Labor. 


Capt. C. L. Combes Returns 
to R. M. E. Editorial Staff 


Capt. C. L. Comses, until August 1, 1941, 
associate editor of the Railway Mechanical 





Sarety Car Heatine & Licutinc Co.— 
E. K. Goldchmidt has been released from 
active duty as a lieutenant commander in 
the Naval Reserve and has returned to the 
Safety Car Heating & Lighting Co. as 
representative in the Chicago office. Mr. 


r 


R. L. Hillpot 


Goldschmidt became associated with the 
Safety Company in 1933. In 1942 he en- 
listed and was assigned to duty with the 
industry cooperation division of the Navy 
in Washington, D. C., and Chicago. 

R. L, Hillpot has been appointed man- 
ager of the Southwestern district of the 
Safety Car Heating & Lighting Co. with 
headquarters in Philadelphia, Pa. Mr. 
Hillpot has been associated with the com- 
pany since 1915, excepting for a_ short 
period of service in the maintenance of way 
department of the Pennsylvania, and in the 
Navy during World War I. From 1939 
until assuming his present duties, he served 
as representative in the southeastern dis- 
trict. 

s 

WESTINGHOUSE AIR BRAKE CoMPANY.— 
Union Switch & Sicnat ComMPpany.— 
Albert Nathaniel Williams, of New York, 
president of the Western Union Telegraph 
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Supply Trade 


Capt. C. L. Combes 


Company, has been elected vice-chairman 
of the boards of directors of the Westing- 
house Air Brake Company and the Union 
Switch & Signal Company. Mr. Williams, 
who has been a member of the boards of 
both companies since last February, will 
assume his new post as vice-chairman on 
January 1. Herbert A. May, assistant to the 
president of the Westinghouse Air Brake 
Company and vice-president of the Union 
Switch & Signal Company, has been elected 
a member of the board of directors of both 
companies. 
* 


Lincotn Exectric Company.—H. F. 
Kneen has been appointed vice-president in 
charge of manufacturing, and G. G. Landis, 
vice-president in charge of engineering for 
The Lincoln Electric Company, Cleveland, 
Ohio. 

Mr. Landis is a veteran of over 20 years 
with Lincoln Electric. He received his 
electrical engineering education at Ohio 
State University, receiving a Bachelor of 
Science degree in 1922. After two years 
with several large electrical companies, he 
resigned to enter the laboratories of Lincoln 
Electric in 1924. He became chief engineer 
in 1930. Mr. Landis is a director of the 
company and has complete charge of the 
design and production engineering on weld- 
ing equipment manufactured by the com- 
pany. He is a member of the American 
Welding Society. 

6 


Kropp Force Company.—James E. 
Sweeney, works manager, has been ap- 
pointed vice-president and general sales 
manager of the Kropp Company. 


- 


ELwe.i-ParKer Evectric CoMPANY.— 
F. J. Avery, general sales representative 
with headquarters in Chicago for the 
Elwell-Parker Electric Company, Cleve- 
land, Ohio, has been appointed in charge of 
sales to railroad companies in the Chicago- 
midwest district. Mr. Avery has been asso- 
ciated with Elwell-Parker since 1936. Pre- 
viously he was a consulting engineer. 


Notes 


Engineer, when as a reserve field artiller 
officer he was called for duty, was returne; 
to inactive status on October 15, 1945, an 
has again taken up his duties as associate 
editor. Captain Combes’ first military 
assignment was with the 52nd Coast Arti 
lery (Railway) as a battery officer. He was 
assigned to the Coast Artillery School as 
an instructor in November, 1941, handling 
railway artillery problems. Upon comple 
tion of his duties at the Coast Artiller; 
School in August, 1943, he became execy. 
tive officer for the northern half of the 
harbor defenses of Los Angeles, Calif., unti 
April, 1944. He was then transferred to the 
Ordnance Department and became chie 
of the Editorial Branch, Research and De 
velopment Service, Ordnance Department 
where he remained until his return to civil 
ian life. 





REyNoLps Metats Company.—Albert H 
Charlton has been appointed sales manage 
of the aluminum division of the Reynold 
Metals Company, with headquarters i 
Louisville, Ky. Mr. Charlton had been east 
ern sales manager for the aluminum diyi 
sion in New York. 


4 


ALLIs-CHALMERS MANUFACTURING Com 
pANY.—Dr. J. T. Rettaliata, who recently 
was appointed director of the mechanica 
engineering department at the Illinois Insti 
tute of Technology, will continue his asso 
ciation with the Allis-Chalmers Manufac 
turing Company as consultant on gas tu: 
bine development and similar problems, 


4 


GRAYBAR ELectric Company.—E. 
O’Donnell, manager of the railroad depart 
ment, has been appointed manager of trans 


E. J. O'Donnell 


portation sales for the Graybar Elects 
Company. In his new assignment \M! 
O’Donnell will report directly to genet 
headquarters in New York although he w 
be located in Chicago, where he has bet 
employed since joining the company 

1910. 
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FRANKLIN 


CAR CONNECTIONS 
have these 4 Vital Features 


7. Low Frictional Resistance to Joint Movements 
2. Minimum Leakage 
3. Low Maintenance Cost 


4. Dependability of Performance 











Franklin Sleeve-type design provides ease of movement and tight 


connections, so that steam pressure drop is extremely low. 
An additional valuable fe: 
cost gaskets can be replaced. 
These factors result in a steam ¢ 
at minimum expense. 


iture is the ease with which the low- 


onduit which can be Maintained 


FRANKLIN RAILWAY SUPPLY COMPANY, 


NEW YORK «+ CHICAGO 


In Canada: FRANKLIN RAILWAY SUPPLY COMPANY, 





INC, 


LIMITED, MONTREAL 
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ALLEGHENY LupLUM STEEL CoRPORATION,. 
-—The Allegheny Ludlum Steel Corporation 
has placed first on its peacetime expansion 
program the immediate erection of a $2,- 
000,000 research laboratory and experimen- 
tal center at its headquarters plant, Brack- 
enridge, Pa. With the new facilities, an 
enlarged and intensified program of funda- 
mental and applied research will be brought 
to bear on the highly specialized stainless, 
magnetic, valve, tool, and other complex 
steels produced by the company. In addi- 
tion, new and improved fabricating tech- 
niques will be developed, to bring increased 
aid to the manufacturers of appliances and 
equipment used in American homes, busi- 
nesses and industries. 


a 


ELectrRoNIc LAsoratories, INnc.—Elec- 
tronic Laboratories, Inc., Indianapolis, Ind., 
announced that the following new 
taken on distribution 
for the company’s auto radio vibrator re- 
placement lines: Radio Wire Television, 
Inc., Boston, Mass.; Radio Products Sales, 
Denver, Colo.; Radio Electric Products, 
Buffalo, N. Y.; Radio Products Sales Los 
Angeles, Calif.; Scott Radio Supply, Long 
Beach, Calif.; Hatry and Young, Hartford, 
Conn.; the Roehr Distributing Company, 
St. Louis, Mo.; the R. and R. Part & Sup- 
ply Co., Inc., Lubbock, Texas; and the 
Central Missouri Distributing Company, 
Jefferson City, Mo. 

© 

AMERICAN Locomotive Company.—Carl 
J. Dinic has been appointed executive as- 
sistant to the president of the American 


has 


jobbers have sales 





Carl J. Dinic 


Locomotive Company. Mr. Dinic became 
associated with the company in July, 1943, 
as assistant to the president. Prior to that 
he was with the United States Steel Cor- 
poration, Pittsburgh, Pa., and with East- 
ern Gas & Fuel Associates, Boston, Mass. 
* 
STEEL CASTINGS CORPORATION. 
—Comm. B. WW’. Taylor has been appointed 
assistant chief mechanical engineer of the 
General Steel Castings Corporation. Com- 
mander Taylor recently was released from 
active duty by the Navy Department. He 
is a graduate of Pennsylvania University 
with a degree in mechanical engineering 
(1917). He served in the United States 
Army and in the Navy in the first world 


GENERAI 
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war. He was instructor in mechanical en- 
gineering at Pennsylvania University from 
1920 to 1923. In the latter year he joined 
the SKF Industries, Inc. From 1933 to 





Comm. B. W. Taylor 


1943 he was railway engineer of that com- 
pany, in charge of engineering and service 
in all matters pertaining to railway applica- 
tions. He returned to naval service in Au- 
gust, 1943, and served for approximately 
two years with the bureau of aeronautics. 
a 

CutTLer-Hammer, Inc.—F. A. Wright 
has been appointed assistant general sales 
manager of Cutler-Hammer, Inc., Milwau- 
kee, Wis. Mr. Wright has been associated 
with Cutler-Hammer since 1927, 


DEARBORN CHEMICAL Company.—F. B. 
Horstmann, technical director of the rail- 
road department of the Dearborn Chemical 
Company, has retired after 40 years of 
service. Mr. Horstmann entered service 
with the company in 1905 as a chemist, and 
in 1917 he was appointed chief chemist. 
In March, 1922, he was assigned to the 
industrial department, and in June, 1926, 
became chemical engineer of the railroad 


department. In 1941 he was appointed 
technical director. 
© 
CuMMINS ENGINE ComMpANy. — The 


Cummins Engine Company has reorganized 
its sales department, creating two new sales 
divisions. Under the new plan, sales ac- 
tivities will be divided into two major fields 
—direct sales through dealers, and sales to 
manufacturers who power their equipment 
with Cummins Diesels. Paris E. Let- 
singer is the company’s vice-president in 
charge of distribution. Norman E. Palmer, 
for the past three years Washington, D. C., 
representative for Cummins, has been ap- 
pointed general manager to work 
directly with Mr. Letsinger. J. D. Allen, 
assistant sales manager, has been appointed 
sales manager of dealer organizations, and 
Fred W. Sparks, manager of the Cleveland, 
Ohio, regional office, has been appointed 
sales manager of manufacturing accounts. 
* 

CincINNATI LATHE & Toot Co.—Incor- 
poration papers have been filed for a new 
concern, the Cincinnati Lathe & Tool Co., 
which has acquired the land, buildings, ma- 
chinery, designs, inventory, unfilled orders, 
and trade name of the Cincinnati Lathe & 
Tool Company, Oakley, Ohio. The new 


sales 








company is a subsidiary of the Cincinnatj 
Milling Machine Company, but will be 
entirely independent in operation. The 
Cincinnati Lathe & Tool Company has dis- 
continued manufacturing operations  be- 
cause of the retirement of its president, 
W.C. Heindel. The new officers are J/i/- 
lard Romaine, president, and FE. W. Muel- 
ler, secretary-treasurer. 










ELectronic LAsBoraTories, INc.—B. G 
Twyman & Associates have been appointed 
distributors for the Electronic Laboratories, 
Inc., of Indianapolis, Ind., in Illinois and 
eastern Missouri, outside of the metropolj- 
tan districts of Chicago and St. Louis, Mo 
The territory of A. E, Rodman, west coast 
representative, has been increased to in- 
clude Nevada and Oregon. 

@. 

BALDWIN LocoMmMoTIvVE WorkKs. — The 
Southwark division of the Baldwin Loco- 
motive Works has placed field sales engi- 
neers in five of the company’s branch offices 
in order to give better service to users of 
the SR-4 strain gage. The men and their 
offices are Richard Hannon, Boston, Mass.: 
Joseph Farley, Chicago; Robert Cleeland, 
New York; Glenn Rowell, Philadelphia, 
>a.; and Stanley Zansitis, Detroit, Mich, 

Robert G. Allen has been appointed gen- 
eral sales manager of the Baldwin Locomo- 
tive Works. Mr. Allen was educated at 
Harvard University. He joined the Wal- 
worth Company in 1925 and was division 
sales manager from 1929 until 1936. He 
then served two terms (1936-1940) as a 
representative of Pennsylvania in the 
United States Congress. He was elected 
president of the Duff-Norton Manufactur- 
ing Company in 1940. In July, 1942, he 
was granted a leave of absence to accept a 
commission as a major in the Army. He 











































Robert G. Allen 







served as chief of the tank branch and later 
as executive officer of the Philadelphia, Pa, 
ordnance district. He was promoted t 
the rank of lieutenant colonel in Februar) 
1943, and a few months later transferred t 
field service and overseas where he served 
as a battalion commander and a group com- 
mander. He was returned to the United 
States in November, 1944, and placed of 
the inactive list January, 1945. He joined 
the Baldwin organization as general mat- 
ager of the Baldwin Southwark division ™ 


March 1945. 
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the Pennsylvania's 


is equipped with SECURITY CIRCULATORS 


That Security Circulators are recognized as 
an important contribution to modern locomo- 
tive design is shown by their use in The 
Pennsylvania Railroad's famous T-1 class lo- 
comotives, each of which has five circulators 
in the firebox. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK ¢ CHICAGO 
SECURITY CIRCULATOR\ DIVISION 








Pendable Schedules. 


> Proved €fliciencies a 




















FAIRBANKS, Morse & Co.—Charles H. 
Morse, III, president of the Inland Utilities 
Company (a _ subsidiary of Fairbanks, 
Morse & Co.), has been elected vice-presi- 
dent of Fairbanks, Morse. Mr. Morse will 
continue as president of the subsidiary. In 
his new position he will be in charge of 
research, patents, and the western pump 
division on the parent company. 

Frank E. Ross, Jr., heretofore in charge 
of the Diesel locomotive section of the 
U.S. Railroad Mission in Mexico, has been 
appointed assistant to John W. Barriger, 
III, manager of the Diesel locomotive de- 
partment of Fairbanks, Morse & Co., with 





Frank E. Ross, Jr. 


office at 600 S. Michigan Avenue, Chicago. 
Mr. Ross was born at St. Louis, Mo., on 
July 25, 1916, and was educated in the pub- 
lic schools of St. Louis and in night ex- 
tension courses at Washington University 
‘Gn that city. He entered the service of the 
Terminal Railroad Association of St. Louis 
as an electrician apprentice in 1936 and ad- 
vanced through the maintenance of equip- 
ment and transportation departments to 
foreman of the company’s Diesel locomo- 
tive repair shop. He left the T. R. R. A. 
in August, 1944, to go to Mexico with the 
railway mission, which was the connection 
he relinquished to join Fairbanks, Morse. 


Iron & StEEL Propucts, Inc—James C. 
Vagee has been appointed manager of the 
machinery department of Iron & Steel 
Products, Inc., with headquarters at Chi- 

Charles A. Marshall, manufactur- 
representative in the southern West 
Virginia territory, has been appointed sales 
engineer, with headquarters also at Chicago. 

* 

Motors Corporation.—Louts 
has rejoined the Chicago sales 
enginering staff of the Hyatt Bearings di- 
vision of the General Motors Corporation. 
Mr. Stuebe, who will specialize in Hyatt 
railroad applications, has been associated 
with Hyatt as a sales engineer since June, 
1925. He was recently released as a Colo- 
nel from the Army. 

. 4 

PULLMAN-STANDARD 

ING ComMPpANY.—James 


cago 


ers’ 


GENERAI 
Stuebe 


Car MANUFACTUR- 
B. Rosser, adminis- 
trative assistant to the president of the 
Pullman-Standard Car Manufacturing 
Company, at Chicago, has been elected a 
vice-president in charge of sales of rail- 
road equipment, with headquarters at New 
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York. Fred W. Alger and John C. Bell, 
sales agents at Chicago, have been ap- 
pointed assistant vice-presidents with head- 
quarters at Chicago. 

© 

GENERAL Ex.ectric Company.—L. D. T. 
Berg, for the past five years a sales engi- 
neer in General Electric Company’s electric 
welding division, Schenectady, N. Y., has 
been appointed welding specialist, Atlantic 
district, with headquarters in Philadelphia, 
Pa. 

5 

ELWELL-PARKER ELectric CoMPANY.— 
J. P. Lyons has retired as Ohio district 
sales representative for the Elwell-Parker 
Electric Company, Cleveland, Ohio 

. 

CoprpERWELD STEEL Company.—Harry C. 
Dever has returned to the Glassport, Pa., 
division of the Copperweld Steel Company 
and has been placed in charge of the At- 
lanta, Ga., office to cover the states of Geor- 
gia, Florida, South Carolina and North 
Carolina. Mr. Dever had been on a three 
years’ leave of absence with the armed 
forces. Prior to the war, he covered the 
southeastern part of the United States for 
Copperweld. 

2 

ATREON MANUFACTURING CORPORATION. 
—Kenneth D. Halleck, Washington sales 
representative for the past two years for 
the Aireon Manufacturing Corporation and 
before that, representative for the company 
on its army contracts with the Signal Corps 
procurement district in Philadelphia, Pa., 
and Dayton, Ohio, has been elected a direc- 
tor of the company. Mr. Halleck will 
transfer to the company’s headquarters in 
Kansas City, Mo., as administrative assist- 
ant to the executive vice-president. 

€ 

Evans Propucts Company.—Edward S. 
Evans, Jr., chief executive of the Evans 
Products Company, Detroit, Mich., has been 
elected president of that firm, succeeding his 
father, E. S. Evans, whose death on Sep- 
tember 6 was reported in the October issue. 
Prewitt Semmes, secretary and general 





Edward S. Evans, Jr. 


counsel, has been elected a member of the 
board of directors. Mr. Evans was born 
at Richmond, Va., and is a graduate of the 
University of Michigan and the University 
of Lausanne, Switzerland. He wen? to De- 
troit with his father in 1915 and during 








the ensuing years he became familiar with 
every phase of the business. After holding 
various positions with the company he was 
elected vice-president and also became a 
member of the board of directors. In 1935 
he was elected to the position of chief 
executive. 
+ 

AMERICAN SMELTING & REFINING Com 
PANY.—Aubrey M. Callis has been ap- 
pointed sales manager of the Whiting, Ind., 
and Detroit, Mich., plants of the Federated 
Metals division of the American Smelting 
& Refining Co. Mr. Callis, formerly assist- 
ant general manager of the Pacific Coast 
department with headquarters at Los An- 
geles, Calif., has been associated with Fed- 
erated since 1928 in sales and plant execu- 
tive capacities. 

¢ 

Union Switcu & Signa Co.—Charles 
M. Wheeler, assistant district manager, has 
been appointed district manager of the 
Union Switch & Signal Co. with head- 
quarters in New York. Mr. Wheeler is a 
graduate of the Pennsylvania State Col- 
lege with a bachelor of science degree 
(1911) and an electrical engineering de- 
gree (1913). He began his career as a 





C. M. Wheeler 


signal apprentice on the Pennsylvania in 
July, 1911, and was advanced through dif- 
ferent positions until his appointment as 
assistant supervisor of signals in March, 
1916. From March, 1918 to March, 1921 
he held the positions of assistant division 
operator and division operator at Pitts- 
burgh, Pa., after which he served on the 
E. & A., eastern and Pittsburgh divisions, 
as supervisor telegraph and signals. He 
left the Pennsylvania in September, 1927, 
to become sales engineer for the Union 
Switch & Signal Co., and in October, 1940, 
was transferred to New York as assistant 
district manager. 


Obituary 


MortTiMerR R. KEMPTON, engineer of 
freight cars of the Pullman-Standard Car 
Manufacturing Company, died on Novem- 
ber 8 while on a vacation at Martinsville, 
Ind. Mr. Kempton was born in 1887, In 
1910 he went with the car-building firm of 
Haskell & Barker, Michigan City, Ind., and 
in 1922, when that company was merged 
with Pullman-Standard, he joined the latter 
organization. 
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| How to Put the 


“EASY TOUCH” 
aL @\ 

















on Diesel 


Road Locomotives 


HE “easy touch” on the road locomotives means 
finer control of power and smoother starting by 
means of the pneumatic throttle. With the engine 
idling, setting up of electrical circuits and regulation 
The pueumatic throttle, as used on all classes of engine speed are governed by the control handle. 


of steam and Diesel locomotives, has demon- 
strated a wide utility for stationary and 
marine Diesels. An interesting application is and the field resistance cut out gradually until full 
on oil rigs where three Diesels work together : : : , . 

on hoisting operations. The pneumatic throt- power intensity 1s applied. ot 

tle synchronizes engine output by maintain- a Sait 
ing balanced fuel supply to all three engines. 


In the starting zone, engine speed is held constant 


As the handle is advanced further, the pneumatic 
throttle cuts in and increases engine speed progres- 
sively. Operation is interlocked with the reverser 
handle so that the reverser cannot be moved to 
change direction unless the control handle is moved 
to “off” position. Smooth starting, precise engine 


control and direction interlocking are characteristic 





of the pneumatic throttle — single handle control. 





WESTINGHOUSE AIR BRAKE CO. 


WILMERDING, PENNSYLVANIA 
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G comfort, or its lack, can help railroad purpose and problem to your 


7” 


| or damage any railroad. complete satisfaction. 


WAY STEEL SPRINGS on a large number 


e 
of America’s leading railroads are help- A mM e tl C rs | nl 


ing promote passenger and freight traf- . 
fic, friendly public relations, longer Lo ¢ QO m QO { AUS 
equipment life, greater factor of safety, 
and lower maintenance expense. 
RAILWAY STEEL SPRINGS of standard 
or special design can be supplied for any 
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FRANK E. RUSSELL, whose retirement as 
chief mechanical engineer of the Southern 
Pacific was reported in the November issue 
of the Railway Mechanical Engineer, was 
born at Davis, Calif., on September 25, 
1875. He became a laborer in the employ 


F. E. Russell 


of the Southern Pacific at Sacramento, 
Calif., in September, 1899. He served for 
a short time in the office of the stores de- 
partment and in 1900 was assigned to the 
office of the mechanical engineer, with 
headquarters at Sacramento. In 1903 Mr. 
Russell was promoted to the position of 
lead draftsman and three years later be- 
came chief locomotive draftsman, also at 
Sacramento. In 1917 he was appointed as- 
sistant mechanical engineer, with headquar- 
ters at San Francisco, Calif.; in 1924 me- 
chanical engineer, and on January 1, 1944, 
chief mechanical engineer. 


JouHN McMUutLLeEN has retired as con- 
sulting engineer of the Erie at Cleveland, 
Ohio. Mr. McMullen was born in Balley 
Keel, County Down, Ireland, on Decem- 
ber 20, 1871, and came to the United States 
in 1886. He entered railway service in 1888 


John McMullen 


as an apprentice in the Buffalo car shop of 
the Erie. He became a carpenter and 
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Personal Mention 


cabinetmaker there in 1892 and a gang 
foreman in 1896. From 1904 to 1906 Mr. 
McMullen served as passenger-car fore- 
man, then as shop superintendent in North 
Paterson, N. J. He served as general 
piecework inspector at Meadville, Pa., until 
his appointment as shop superintendent at 
Kent, Ohio, in 1907. He transferred to 
Buffalo, N. Y., in 1912, where he was ap- 
pointed superintendent, car department, sys- 
tem, in 1913. Mr. McMullen became con- 
sulting engineer in 1941. 


J. H. Wurppte, Jr., who has been ap- 
pointed superintendent of Diesel equipment 
of the Denver & Rio Grande Western as 
announced in the October issue, was born 
on November 3, 1912, at Topeka, Kan. He 
is a graduate of Topeka High School 
(1930) and of the General Motors Institute 
of Technology, Flint, Mich. (1934) Mr. 


J. H. Whipple, Jr. 


Whipple began his career with the D. & R. 
G. W. as system shop engineer in March, 
1942. In July, 1942, Mr. Whipple became 
assistant Diesel supervisor; on August 1, 
1943, Diesel supervisor, and on August 1, 
1945, superintendent Diesel equipment, 
with headquarters at Denver, Colo. 


Tuomas H. Evans, whose appointment 
as chief mechanical officer of the Missouri- 
Kansas-Texas with headquarters at Par- 
sons, Kan., was reported in the November 
issue, was born at Whitewright, Tex., on 
October 15, 1899. 
of the M-K-T on 
machinist 


He entered the employ 
March 15, 1916, as a 


apprentice at Denison, Tex., 





In Military Service 


3RONZE STAR MEDAL 

Maj. Albert D. Hartsler, of Cincin- 
nati, Ohio, formerly mechanical super- 
visor of the Cincinnati Union Terminal, 
recently Was awarded the Bronze Star 
Medal at Marseilles, France, “for out- 
standing service as mechanical engineer 
and as head of Requirements Section, 
Headquarters, Second Military Railway 
Service, from May 1, 1944, to March 
20, 1945.” 





completing his apprenticeship on April 5, 
1920. After a brief period of service as a 
machinist with the St. Louis-San Francisco 
at Oklahoma City, Okla., he returned to 
the M-K-T as a machinist at Denison. In 
April, 1921, he became a machinist in the 


Thomas H. Evans 


employ of the Louisiana & Northwestern 
at Homer, La. He again returned to the 
M-K-T as a machinist at Waco, Tex., on 
August 25, 1923, and subsequently served 
as gang foreman and general foreman. Mr. 
Evans became shop superintendent on Feb- 
ruary 1, 1940, and served in that position 
until his appointment as chief mechanical 
officer. 


M. W. McManovn, special appliance in- 
spector of the New York Central at New 
York, has been appointed assistant to gen- 
erat superintendent motive with 
headquarters at New York. 


power, 


Electrical 
J. M. TrissAu has been appointed super- 
intendent communication and electrical en- 
gineer of the Illinois Central, with head- 
quarters at Chicago. Mr. Trissal was 
born on December 30, 1903, in Chicago. He 


J. M. Trissal 


attended high school in Chicago, and is ¢ 
graduate of the University of  Illino! 
with a degree of Bachelor of Science 
(1925). He received the degree of Elec- 
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trical Engineer in 1940. He entered rail- 
road service as a draftsman in the signal 
department of the Illinois Central during 
the summer of 1924. In June, 1925, he 
returned to the Illinois Central signal re- 
partment, and in 1926 was transferred to 
the electrical department of the Chicago 
Terminal Improvement and _ appointed 
junior engineer, later serving as assistant 
engineer. Following the completion of the 
electrification program in June, 1930, Mr. 
Trissal was appointéd assistant electrical 
engineer fixed property, reporting to W. 
M. Vandersluis, general superintendent of 
telegraph and signals. In November, 1931, 
Mr. Trissal became electrical engineer; 
fixed property. 


A. D. MaAcpuHerson, electrical engineer, 
department of research and development, of 
the Canadian National at Montreal, Que., 
has been appointed controller of test ma- 
terials and research there. 


Master Mechanics and 
Road Foremen 


Rosert Guy Fre.p, who has been ap- 
pointed master mechanic of the Cincinnati, 
New Orleans & Texas Pacific at Ludlow, 
Ky., as announced in the October issue, was 
born on August 4, 1897, at Macon, Ga. 
He attended high school and during 1914-15, 
through correspondence, took the Central 
of Georgia Railway Educational Bureau 
Engineering Course. On February 10, 1911, 
he became a toolroom boy in the employ 
of the Georgia Southern & Florida at 
Macon, Ga., and from February 11, 1913, 
until December 10, 1917, he was a machinist 
apprentice. He then entered the service of 
the Southern as a machinist at Birmingham, 
Ala. On April 16, 1923, he became engine- 
house foreman at Greensboro, N. C. He 
returned to Birmingham on February 21, 
1925, as assistant enginehouse foreman. 
From February 2, 1926, until April 2, of 
the same year he served as a machinist 
and from the latter date until July 17, 1926, 
was a machinist supervisor. He became 
night enginehouse foreman on July 17, 





R. G. Field 


1926; assistant foreman enginehouse on 
January 26, 1927 ; and day enginehouse fore- 
man on May 2, 1932. On June 1, 1934, Mr. 
Field was transferred to the Somerset, Ky., 
shops of the Cincinnati, New Orleans & 
Texas Pacific as day enginehouse foreman. 
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He returned to the Southern on February 
20, 1937, as enginehouse foreman at Prince- 
ton, Ind.; on December 13, 1939, became 
enginehouse foreman of the Cincinnati, New 
Orleans & Texas Pacific at Somerset, and 
on May 16, 1941, general enginehouse fore- 
man of the Southern at Birmingham. On 
March 16, 1942, he was transferred to the 
New Orleans & North Eastern as general 
foreman at Meridian, Miss., and on Janu- 
ary 1, 1945, was appointed assistant master 
mechanic. He became master mechanic of 
the C. N. O. & T. P. at Ludlow on Septem- 
ber 1, 1945. 


Rosert J. Dunn, district foreman of 
the Union Pacific at North Platte, Neb., 
has been appointed master mechanic, with 
headquarters at Denver, Colo. 


James E. Gocerty, master mechanic of 
the Union Pacific at North Platte, Neb., 
has been transferred to the position of mas- 
ter mechanic at Cheyenne, Wyo. 


Car Department 


Ropert SCHEY has been appointed super- 
intendent of the car department of the New 
York, Chicago & St. Louis, with headquar- 
ters at Cleveland, Ohio. The position of 
general superintendent car department has 
been abolished. 


Shop and Enginehouse 


BERNARD Cook, who has been appointed 
superintendent of shops of the Norfolk & 
Western at Roanoke, Va., as noted in the 
October issue, was born on October 20, 





Bernard Cook 


1886, in Roanoke. He is a graduate in civil 
engineering of the Virginia Polytechnic 
Institute (1928). On November 1, 1909, he 
entered the service of the Norfolk & West- 
ern as assistant engineer tests. On August 
1, 1925, he was appointed mechanical in- 
spector; on May 16, 1927, general foreman 
locomotive department, and on September 
1, 1945, superintendent of shops at Roanoke. 


Obituary 


E. A. Park, superintendent of motive 
power and equipment of the Peoria & Pekin 
Union at Peoria, Ill., who had been on 
leave of absence since October 20, died re- 
cently in that city. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned, 


7. 

Power HAamMMersS. — McKiernan-Terry 
Corporation, Park Row Building, New 
York 7. Bulletin 56, “The Mechanical 


Blacksmith’s Helper,” describes in 


detail 
the design and construction of the Mc- 
Kiernan-Terry Blacker power hammer, 
with specifications and sectional drawings. 

S 

SILIcONES.—Dow Corning Corporation, 

P. O. Box 592, Midland, Mich. 12-page il- 
lustrated pamphlet, “Dow Corning Sili- 
cones, New Engineering Materials,” de- 
scriptive of Dow-Corning silicones—com- 
pounds and greases, fluids, varnishes and 
resins, and Silastic, a silicone rubber. 

° 

TRAIN COMMUNICATION EQuIPMENT.— 

Aireon Manufacturing Corp., Kansas City 
15, Kan., “The Time Has Come,” a 26- 
page illustrated booklet in stiff covers, de- 
scribes the application of inductive and 
space radio communications systems to rail- 
road service. In a pocket of the back cover 
is a separate bulletin on the company’s in- 
ductive type of equipment and a photograph 
of its railroad radio laboratory which is 
used in a baggage car. 


od 


“GLOSSARY OF MACHINE SHOP TERMS.” — 
Kropp Forge Company, 5301 West Roose- 
velt Road, Chicago 50. 32-page booklet. 
Words and terms are defined as used in 
heavy machine shop practice, with recog- 
nition of the fact that other definitions are 
sometimes employed in various industries 


for describing identical process or opera- 
tions. 
- 
“FRICTION SAWING.” — DoALL Com- 


pany, Machine Tool Division, 1301 Wash- 
ington avenue South, Minneapolis 4, Minn. 
24-page booklet explains why friction saw- 
ing is possible; its advantages, and its 
limitations. Contains Job Selector chart 
for use in selecting proper sawing factors 
in cutting SAE steel, stainless steel, cast 
steel, and cast iron. 
¢ 

CELLULAR RusBsBerR.—Sponge Rubber 
Products Company, Derby Place, Shelton, 
Conn. Four-page pamphlet, 845-21, describes 
various forms in which sponge rubber, 
bonded fibre and other sub-density materials 
are manufactured. Illustrates molded, die-cut 
and fabricated shapes of flexible, elastic 
compressible productions for cushioning, 
shock absorption, vibration dampening, etc. 

* 

ELecTRICAL REPAIR EQuipMENT.—Ideal 
Commutator Dresser Company, Sycamore, 
Ill. “Modern Motor-Generator Mainte- 
nance and Repair Equipment for Re-condi- 
tioning War Weary Machinery,” a 36-page 
catalog which illustrates and describes a 
great variety of equipment used in elec- 
trical maintenance. 
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the 


American Brake Shoe | 








RELIABILITY ITSELF 


in prevention of slid flats 


e The American Brake Shoe Controller is positive in 
its detection of wheel slippage . . . instant in its correction . . . 
unfailing in its restoring of full brake as soon as slippage is 


eliminated. 


¢ Passenger Traffic and Operating officials welcome 
the availability of equipment made possible by the use of the 
American Brake Shoe Controller, proved by years of successful 


performance on high speed passenger trains. 
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Quick responsive movement is the natural safeguard against 
sudden strains and shocks. Barco Flexible Joints are designed 
to provide compensation for movement always present in 
fluid-conveyor systems...counteracting destructive vibration, 
expansion and contraction. Today, as for the past 30 years, 
engineers and designers throughout industry and transporta- 
tion look to Barco for solution to their flexible joint problems. 
Write to Barco Manufacturing Co., Not Inc., 1808 Winnemac 
Ave., Chicago 40, Illinois. 


BARCO ""s. 


FREE ENTERPRISE —THE CORNERSTONE OF AMERICAN PROSPERITY 


In Canoda: The Holden Co., Lid., Montreal, Canada “MOVE IN 


RAILWAY ME 


Not just a swivel 
joint...but a com- 
bination of a swivel 
and ball joint with 
rotary motion and 
responsive move- 
ment through every 
angle. 


DIRECTION” 











it’s the 


Full - Power 


Diesel Locomotive 


A NAME WORTH REMEMBERING 


December, | 















FREE ON REQUEST 






















There are now three of these | 
helpful lists of books on Motive | 
Power, Rolling Stock, and Engineer- 
ing and Maintenance, which are free | 

| 
| 





on request. They are uniform in 
size, 3144 x8 inches, and each de- 
scribes from 60 to 80 titles of all 
publishers. Send for your copies 
today. 





Book Department 


SIMMONS-BOARDMAN PUBLISHING CORP. 
30 Church Street New York 7, N. Y. | | 

















| 
This Stands for Honorable Service to Our Country | \ 


Respect its wearer, who- 
ever he or she may be, | 
for it represents an hon- 
orable discharge from 
the armed forces of the 


United States . . . for 






a job well done. 
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PCE —) LATERAL 


MOVEMENT | \\| OF AXLES 















































“Free lateral” is not a common 
trade name—it is distinctly ap- 
plied to Hyatt Journal Boxes. 

To really get the true meaning 
of“‘free lateral,” you have to equip 
your cars with Hyatt Journal 
Boxes and experience their many 
advantages. 


The operators of the many rail- 
roads running Hyatt-equipped 
cars and Diesel locomotives have 
proved to their profit and satis- 

=! faction the full meaning of “free 


lateral movement of axles.” 


A new booklet—just off the 
press—gives the experiences of 
Southeastern roads using Hyatt- 
equipped journal boxes. Write 
for your copy. Hyatt Bearings 
Division, General Motors Cor- ™ 
poration, Harrison, New Jersey. 
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ARE YOU INTERESTED 
IN HEAT RECOVERY ? 


Maxim Heat Recovery Silencers, 
in addition to providing effective 
silencing and, where necessary, 
spark arresting, also recover 
waste exhaust heat to produce 
steam or hot water for heating 
purposes. Maxim engineers will 
be glad to discuss possible appli- 
cations to your problems. Send for 
Heat Recovery Bulletin WH 101. 








There’s a lot of power packed in a Diesel 
locomotive but Maxim Silencers quiet the exhaust 
so effectively that it is hardly noticeable above the 
low rumble of wheels, clicking rail joints, etc. Good 
public relations demand this type of silencing when 
yards or right-of-way lie in or near business or 
residential sections. 

The illustration shows Maxim exhaust mani- 
fold silencers which replace the conventional 
exhaust manifold and thus provide considerable 
saving of space. Standard Maxim exhaust silencers 
are also used in Diesel locomotives, and, in fire 
hazard areas such as refineries, ordnance plants, 
lumbering operations, etc., are equipped with the 
Maxim Spark Arrestor which traps 100% of the 
exhaust sparks, 


THE MAXIM SILENCER COMPANY e 65 HOMESTEAD AVE., HARTFORD, CONN. eg 
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merican Hammered 


ISTON 
RINGS 


in every size. . . of every type 


for every purpose 


yAstABe 


You can get all the American Ham- 
mered Piston Rings you need, in 
any size... of any type... for any 
purpose . . . just as promptly as 
you did in pre-war years. 

You'll find that these new rings 
reflect a quarter-century of peace- 
time skill and experience and 
another quarter-century of ex- 
perience and progress that was 
crowded, by the needs of the na- 
tion, into five years on the calendar. 


KOPPERS COMPANY, 


Wartime accomplishments include 
the production or perfection of 
such revolutionary new develop- 
ments as the wear-banishing 
“PORUS-KROME” *treatment, and 
the life-extending, performance- 
boosting high-tensile alloys. 

Let us demonstrate that now as 
in the past, American Hammered 
Piston Rings plus American Ham- 
mered engineering service give 
the answer to every ring need. 


INC. 


American Hammered Piston Ring Division 
Baltimore 3, Maryland 


KOPPERS 


* (Canoan ion rosees) 


(THE INDUSTRY THAJ SERVES ALL INDUSTRY) 


{ December, 1945 











NO HARD CARBON 


all rings free after 157,076 miles! 


Rock Island “Rocket” Test Shows Efficiency and 
Economy of RPM DELO Oil 


There were no oil changes—RPM DELO Diesel RPM DELO Oil will prove superior in your 
Engine Lubricating Oil was added only as re-__ service, too. Get full information from your 
quired for make-up. At the end of the test all RPM DELO Oil Distributor, or write for details. 
rings were free, ports unclogged . . . because the 


inhibiting, detergent and peptizing properties Write on your letterhead for 


of RPM DELO Oil prevent formation of hard or Y free booklet on RPM DELO 
wr b W : li Oil to Standard of Califor- 
abrasive carbon. Wear on engine parts, liners, nia, Dept. R-1, 225 Bush St., 


rings and pistons was reduced, entire engine San Francisco 20, Calif., or 
assembly was definitely cleaner, lubricating costs | Catebente Sencnmeney £0 


30 Rockefeller Plaza, New 
were markedly reduced. “4 York 20, N. Y. 








STANDARD OF CALIFORNIA 


RPM DELO Oil has world-wide distribution under the names: RPM DELO, Caltex RPM DELO, Kyso RPM DELO, Signal RPM DELO, imperial RPM DELO 


CCONCENTRATE? 
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CHRISTMAS acc TRAINS 
GO TOGETHER! 


os 
Li 


PHOTO COURTESY 

f ; ; ; THE LIONEL 

/ * 7 ene . CORPORATION 
f . “St ae P 


| ee is always close 

to the hearts of American boys and 

men. In the glow of Christmas, when families 
gather for fun and feast, the toy railroad is a center 
of interest for young and old. For railroads are an 
exciting, romantic part of our civilization. Their his- 
tory is the history of the nation. Their work keeps 
millions on farms, in factories, offices .. . every- 
where . . . busy. 


Let’s encourage model railroaders. Their 
pastime interest may well lead to a life- 
time loyalty in railroad work. 





=a nel. _ SS iaeor 


“Edgemarh of Zuality” 
EATON MANUFACTURING COMPANY 


+— 
MASSILLON, OH10 ACOA 


Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 
December, 1945 














HYDRAULIC COMFORT 
| For BURLINGTON’S NEW 
. VISTA DOME CAR 

















@ Luxurious riding qualities will be a 
Houdaille*contribution to Burlington’s 


thrilling new Vista Dome Car. 


Improved Houdaille hydraulic instru- 
ments will provide both lateral and verti- 


cal control. 


Houdaille Railroad Shock Absorbers 
stabilize and cushion the operation of 
America’s most famous trains, many of 
which have seen more than a million 


miles of service. 





HOUDE ENGINEERING DIVISION OF 


HOUDAILLE-HERSHEY CORPORATION 


MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 


* Pronounced—Hoo-dye 
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came through in the pinch 


.. - BUILT WITH 


NATIONAL SEAMLESS BOILER TUBING 


Backbone of the Union Pacific’s fleet of freight locomotives are these 4-8-8-4 type “Big 
Boys” which were equipped with Narionat Seamless Boiler Tubes. 


ORE tonnage has been hauled on American railroads in the last 
five years than in any similar period in history. On the Union 

RE-TUBE WITH 
NATIONAL 


Pacific a huge fleet of these “Big Boys” shouldered a lion’s share of 
materials over the “Rockies.” 

In this grueling service, NATIONAL Seamless Boiler Tubes set 
an amazing record for reliability. They helped to keep the “Big 
Boys” on the job and out of the repair shops. 

- ; P P ADVANTAGES OF NATIONAL 


) as e > as . Ss — > > Ss ave 
On railroad after railroad, shop superintendents have told us SEAMLESS BOILER TUBES 


how NATIONAL Seamless represents the ultimate in the manufac- 


: pat ie LN insite h 
ture of boiler tubes. The reason for this is not hard to find. Only a ae Orne 
the best steel can be used in the seamless process. The piercing Higher Creep Strength—only “killed” open hearth 
ene e — m If | ‘ t | | ib . t li ht and electric furnace steel used. 
ation is xploratory test and w y 
peration is in itself an exploratory test and would bring to lig hy ee RTM AE ese ee 


the minutest defect in the steel used in manufacturing the tube. transfer characteristics. 

Exceptional Ductility — every tube completely an- 
nealed — readily manipulated — lowest installation 
costs. 


Seamless tube walls are uniform . . . there is no longitudinal weld 
that might offer a starting point for failure. As a result, Seamless 
7 T Thorough Uniformity—assured by careful metallurgi- 
Boiler Tubes are as near perfect as any that can be made. cal supervision. 
In the years ahead, the savings made possible by NATIONAL Over 50 years’ proved performance under exacting 
1 ‘i service. Comply with all recognized specifications 


Seamless Boiler Tubes will be well worth considering. Write for —water-tube or fire-tube boilers. 
more information on your next job. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
Tubing Specialties Division 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Export Company, New York 


UNITED STATES SEE L 
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ized heroes! 


Make December a plantwide TOP-THE-QUOTA 
drive! Now’s the time to spotlight your Payroll 
Savings Plan—and “brief” your Bond-selling organ- 
ization for fast, last minute action! 


Resolicit every employee to buy 
the New F.D.R. Memorial $200 Bond 


Nay et 


— 


You still have time! In December, your employees’ 
allotments to the Victory Loan through your com- 
pany’s Payroll Savings Plan offer a final chance to 
help speed the proud homecoming of our fighting 
men—and do all in medical power for our hospital- 


and the 
HOME STRETCH 
for YOU! 


The new Franklin Delano Roosevelt $200 Bond — 
better than actual cash because it earns interest —is 
a strong building stone toward the secure future of 
every employee-purchaser ! 


From now ’til the New Year — with plant rallies, 
interdepartmental contests and resolicitation—keep 
Payroll Savings Plan Bond-buying at a new Victory 
Loan high! Buying a Victory Bond is the best way of 
saying “Welcome Home” to our returning veterans! 
Also an active aid in assuring pros- 

perity to your nation, your employees 

—and your own industry! 


The Treasury Department acknowledges with appreciation the publication of this message by 
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This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and War Advertising Council 
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OPPORTUNITY FOR CAR DESIGNERS 
TO STEP UP PAYLOAD 


3 
tee 
: 





That’s one big reason why these 
strong, tough steels were developed 
—to help designers of railroad equip- 
ment to convert profit-eating dead- 
weight into money-making payload. 


And here is how it’s done. 


Republic High Strength Steels have 
a minimum yield int of 50,000 
penne per square inch which, com- 

ined with essential resistance to 
atmospheric corrosion, permits the 
use of thinner sections without sac- 
rifice of service life. 


In a hopper car this means greater 
payload capacity without increase in 
deadweight. In a box car it means 


more payload per pound of dead- 
weight, or less power consumed per 
ton-mile of paying freight. Experience 
has proved that the use of Republic 
High Strength Steels throughout 
freight car bodies can result in a 
deadweight reduction of 25% — and, 
also, in substantially-reduced main- 
tenance costs. 


So that designers and builders may 
realize greatest benefits, Republic 
produces three high strength steels 
—Republic ALDFCOR, Republic 


'COR-TEN and Republic DOUBLE 


STRENGTH in sheets, strip, plates 
and bars. Although similar in physi- 


HIGH STRENGTH 
STEELS 


cal properties, certain differences in 
forming and welding characteristics 
may make one more suitable for you 
than the other two. 


Republic’s metallurgical staff is ready 
now to work with you in determining 
how best to use these steels in replac- 
ing obsolete, cumbersome equip- 
ment with stronger, lighter cars of 
all types. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Bidg., New York 17, N. Y. 


STEEL 


F-AREPUBLIC ot 


HIGH STRENGTH STEELS 





ADVANCE STYLE NOTES 
FOR PASSENGER CARS 


Observation Cars 


STREAMLINED sidewall surfaces of Armstrong's Lino- 
wall* add a colorful, decorative effect to spacious, com- 
fortable observation car lounge. Linowall can be in- 
stalled, without seams, over continuous curved surfaces 
... takes scuffing without chipping or cracking ... can 
easily be kept clean. Corner design is inlaid. 





ATTRACTIVE, WEAR-RESISTANT FLOORS of 
Armstrong's Linotile* (Oil-Bonded) retain 
beauty and smartness for millions of passenger 


miles, provide a wide variety of design possi- DECORATIVE, SERVICEABLE table top of Armstrong's 


bilities. Top-set cove base facilitates cleaning. Linoleum carries out color scheme and appointments 
Armstrong's Cork Base Underlayment saves 


; Pee : of car section..Designs inlaid in linoleum offer unlimited 
weight, resists indentation, can be used over biines § id - ed D loth 
any type of floor plate. possibilites for unusual decorative patterns. Damp clo 

quickly removes dirt and crumbs. 





* Reg. U. S. Pat. Off. 


PUT ARMSTRONG’S versatile floor and surfacing 

materials into your car designs. They will help you \ 4 ) if Abd NS 

achieve striking, durable interiors in every type of pas- A R M STI ( \ ( \ 

senger car. For full information and free samples of FLOORS and SURFACING MATERIALS 


Armstrong's Linowall, Linoleum, and Linotile, write to 


Armstrong Cork Company, Industrial Division, f or p assen ) er cars 
7412 Arch Street, Lancaster, Pennsylvania. ‘ 
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Measured by the service given, molybdenum 
steel crank pins are really economical. 








CLIMAX FURNISHES AUTHORITATIVE ENGINEERING bE MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
DATA ON MOLYBDENUM APPLICATIONS. . FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 

























































Oh, workman or scholar; 
Hang on to your dollar 
And do not spend it soon, 
For every cent 

Unwisely spent 

Inflates the price balloon. 


Pe 
Brose 


IT MAKES SCENTS 


To market (black market) to spend lots of jack 
Careless of how many ceilings you crack, 

To market (black market) where prices are dear, 
—Gosh, there’s a terrible smell around here. 


If you can keep your head and calmly ponder 
How silly spending drives the prices high; 
If you can save the cash you’d like to squander 

And only buy the things you need to buy; 
If you can do your part to fight inflation 

By simply being thrifty with your pelf, 
You'll do a vital service to the nation 

And—furthermore— you'll benefit yourself. 





Bonds you buy with payroll earnings, 
Help fulfill your future yearnings. 











NO GAMBLE 


When the war is over, will the prices 
rise or fall? 

We do not know the answer, and 
nobody does, at all. 

But this much we can prophesy— 
whichever way they go: 

You will find it more convenient if 
you’ve saved a little dough. 


* * * 


— Money in your pocket, 
> Take it out and sock it 
= Into War Bonds, which 

cv > Help to make you rich. 


DOUBLE AND NO QUITS 


To another bond—it’s pretty soft for you! 
For, although you’ve spent your money—you 


have got it, 


And the Interest is interesting too. 


86d 







Here is wisdom by the peck 
Versified to save your neck! 


When you boost your paycheck quota and allot it 


POINTED RHYMES 


FOR 
TRYING TIMES 


ARSE) 


WHO? ME? 


There was a little dope with a fat 
pay envelope 

And she spent every cent that 
was in it. 

And she wondered, by-and-by, 
why the prices rose so high, 

But she didn’t blame herself for 
a minute. 


INFLATIONARY MARY 


Inflationary Mary spills 

This silly kind of chatter: 
““My little teeny-wee bills 

And spendings do not matter. 


“And if I cheat a little bit 

On rationing and ceilings 
The Nation’s welfare isn’t hit 

By my small lawless dealings!” 
Inflationary Mary’s wrong. 

For she’d be much to blame 


If people in a mighty throng 
Should say and do the same. 


Small spendings, in the aggregate, 
Reach sums extraordinary, 
So let’s not try to imitate 


Inflationary Mary. 


ADVERTISERS, PUBLISHERS—NOTE: 
You are welcome to use all or 


any part of the material on this page to aid 


the fight against inflation. 


A United States War message prepared by the War Advertising Council; appreved by the Office of War Information; and contributed by this magazine ip cooperation with the Magazine Publishers of Americ. 





There was a crooked man and he 
lived in crooked style, 

He dealt at crooked markets with a 
smugly crooked smile. 

He viewed himself as clever with 
his crooked ration book, 

But everybody knew him for a 
crooked little crook. 
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THE GANG'S ALL HERE 


You may ask, “Why should my spending 
Cause inflationary trending 

Though I squander every penny I have got?” 
—If you’re joined by sixty millions 
Of civilians blowing billions, 

You'll discover that it matters quite a lot! 


Pe: 


— 


YOU CAN LAY TO THAT 


As the best egg for a nest-egg 
Buy a War Bond—buy a batch. 

But you gotta keep ’em settin’ 

Or they ain’ta gonta hatch! 





Save your pay 

Here’s a way— 

Bonds and savings and insurance 
Give your future more endurance. 
Mrs., Mister, 

Brother, Sister, 

Don’t compete in buying things 
That is whence inflation springs. 











ONE PERSON CAN START IT! 
You give inflation a boost 
—when you buy anything you can do without 
—when you buy above ceiling or without 
giving up stamps (Black Market!) 


—when you ask more money for your services 
or the goods you sell. 







SAVE Your MONEY. Buy and hold all the 
War Bonds you can afford—to pay for 
the war and protect your own future. 
Keep up your insurance. 
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more wear and tear on motive 


f ¥ | — schedules will mean 


power in the days ahead. To help 


prevent costly breakdown delays— 





keep your locomotives out of the 


backshop—standardize on unfailing 


NeBeM 
ENGINE CASTINGS 
AND BEARINGS 


‘NATIONAL BEARING 


DIVISION 


ST.LOUIS > NEW YORK 








PLANTS IN: ST. LOUIS, MO. © PITTSBURGH, PA. » MEADVILLE, PA. + JERSEY CITY, N. J. » PORTSMOUTH, VA. © ST. PAUL, MINN. + CHICAGO, ILL. 
December, 1945 




















52.525 mile 


HIS huge mileage was rolled up on the 

difficult “Commodore Vanderbilt’ run 
between Harmon and Chicago, during August 
and September. Average haul was 14 to 15 
heavy Pullmans at 56.2 miles per hour over 
the 925 mile run. 


ALCO BALANCED POWER, embodying boldly 
improved design features perfectly coor- 
dinated, jointly developed by American 
Locomotive and New York Central engineers, 
produced an unprecedented combination of 
speed, power and operating flexibility in this 
great steam locomotive. 


Because of its great speed, power and extra- 
ordinary design flexibility, the ‘‘Niagara’”’ can 
be operated without sacrifice of efficiency in 
either fast freight or passenger service. 


In this new ‘Niagara’, ALCO BALANCED 
POWER in steam locomotive design establishes 
for the railroad industry a new high level of 
steam motive power economy. 


American 


: é eS ae'@radt 


2 








ALCO Belanced Power 


Design Features in the ‘“‘Niagara” 


Salient features contributing basically to ALCO 
BALANCED POWER in the ‘‘Niagara”’ include: 


ALCO forged rod and crank pin assembly. 
ALCO fabricated driving box assembly. 
ALCO-designed boiler. 

ALCO-engineered tender. 


ALCO tires and spring assembly. 











BY NEW YORK CENTRALS 
NEW “NIAGARA LOCOMOTIVE 
















































PROMOTES 9S 
LOCOMOTIVE EFFICIENCY 
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@ When locomotive parts like that above, or an 
machine parts with bearing surfaces, slide back 
and forth, or turn ’round and ’round, there’s 
bound to be abrasion. And abrasion means wear, 
unless the parts that slide and turn are hard 
enough to resist abrasion. 


When it comes to hardenability, no other mate- 
rial can equal alloy steels. That’s why so many 
vital operating parts in all kinds of equipment 
are made of these finest of steels. 


Alloy steels can be surface hardened or deep 
hardened to predetermined degrees of hardness 
with greater assurance of results than any other 
material. Their uniform response to hardening 
insures against non-hardened areas or soft spots 
in wearing surfaces. 


But that’s only one advantage of using alloy steels. 
Their high strength-to-weight ratio permits the 
use with safety of lighter equipment and smaller 
sections. Their super-toughness provides protec- 
tion against severe shocks, reversal of stresses or 
sudden overloading. Their resistance to fatigue, 
heat, cold and corrosion means long life and 
lower costs for equipment in which they are used. 


Would you like to know what alloy steels can do 
for you? Republic—world’s leader in this branch 
of steel making—is ready to tell you whenever 
you're ready to listen. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ALLOY STEELS 


Also Carbon and Stainless Steels— 


December, 1945 





STAINLESS STEELS 


Most versatile of modern metals...their unique combinations of 


properties merit your consideration in designing for the future. 


Packaging the miracle drug... 
penicillin...calls for completely ster- 

ile conditions. Here the table must be 
the very acme of aseptic cleanliness... 


easy to clean and keep clean. Hence, it's 


Photograg h courtesy Chas. Pfizer & Co 


chromium-Nickel stainless steel. 


international Nickel are miners, smelters and 
refiners of Nickel, an important ingredient 
of the stainless steels, but-do not produce 
stainless steels. Wf interested 


please communicate 


with your established sources of supply for stainless steels. 


THE INTERNATIONAL NICKEL company, INC. &.'t:' ses 
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ROLLE 


BEARING 


COMPANY, 


Class Q-2 Type 4-4-6-4 de- 
signed for hauling heavy 
freight trains at higher speeds. 
Equipped with Timken Bear- 
ings on engine trucks, driving 
axles, trailer trucks. 26 loco- 


motives in service. 


Class S-2 Type 6-8-6 direct 
drive steam turbine locomo- 


tive for high-speed passenger 


and fast freight service. All 
axles, including driving axles, 
and side rod crank pins 
mounted on Timken Bearings. 


Gmeeteon €, OHIO 








AMWELD 


E-X-P-A-N-D-I-N-G 


dust guards 


Inner Face 
Member 


Garter Spring 


Steel Spring 
Plate 


ye 100% beak 
ZZ, AMWELD Expanding 
Dust Guards assure positive protection against 
dust, water and grime in journal boxes. The complete unit Haan LAE] Resilient 
consists of only four pieces -- two composition face members, #aNWEAEE VA | Outer Face 
metal plate with six spring steel springs and a garter spring. i “A —— 
All metal is completely cased to avoid any possibility of wear ~~ 


on the axle. The springs hold the guard snugly against the ee 


I~ Z4i 
inside and outside faces of the dust guard well — expand as 
required and provide a perfect seal at all times. 
AXLE 
17 


| Spring Plate 


AMWELD Expanding Dust Guards are sturdily constructed — 
no loose parts and are applied without tools. They fit all stand- 
ard AAR journal boxes without change. Their performance 

is not affected by oil, moisture, dust, ice or temperature. They 7aNANE — 
protect journal packing, reduce lubrication troubles and costs, Dust NA Guard Seat 
and minimize hot boxes because the boxes stay sealed. They | Y PA 2 
increase the life of bearings, journals and packing. For more ’ SZj  \ of Dust 


QU _____ Guard Well 


detailed information write. oe — 


| 
=N 


RAILWAY EQUIPMENT DIVISION 


THE AMERICAN WELDING AND MANUFACTURING CO. 


WARREN, OHIO 
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LUBRICATION ENGINEERING...LUBRICATION ENGINEERING... LUBRICATION ENGINEERING... 


Tough enough 


for break-ins... | 


ives long, 
Cleall service 


VONPARKIL WD 


DIESEL OIL 


ENGINE BUILDERS and: ‘many. opetators use 
Nonpareil HD Diesel Oil as a break-in oil. 
~ They find it provides smoother break-ins with 
no scratching of ‘scuffing of pistons in Cylin- 
*dets. The’ detergent quality iri Nonpareil HD 
helps remove the’ finely: divided’ metal par- 
ticles resulting from wear in the break-in 
period. The oxidation inhibitor prevents ex- 
cessive heat, usually accompanying a break-in, 


(| STANDARD OIL COMPANY (INDIANA) 


from oxidizing the oil to form varnish and 
other deposits. 


These same excellent qualities provide 


unusual ‘freedom from wear and deposits 


in continuous operation under heavy-duty 
service. 


The next time you break in an engine 


use Nonpareil HD — get off to a good start. 


Then. continue to use Nonpareil HD and 
see.how. it lowers cleaning and maintenance 
costs. ; 

Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, Ill. 


Buy and hold more Victory Bonds 


*% LUBRICATION ENGINEERING 


STANDARD 


SERVICE 


"*ONIMFINISNG NOILVOINENT 


“ONIMJINISNG NOULVOINENT 
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UNION ASBESTOS 


MEANS PROGRESS IN INSULATION 


AND RUBBER CO. 


310 S. MICHIGAN AVENUE 
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UNION ASBESTOS 


AND RUBBER CO. 


E|; CHICAGO 4, ILLIN O mm 

















The newest specialty.sheet steel for car parts and other 
railway uses is “Armco Asbestos-Bonded Steel.” 

It is the sheet steel counterpart of Armco Asbestos- 
Bonded Steel Pipe—used successfully for many years in 
better-grade railroad drainage structures. Now this special 
corrosion-resistant coated steel is available in sheet form 
in 16 gage and heavier. 

Armco Asbestos-Bonded Steel has a coating of zinc with 
a layer of asbestos felt that is firmly pressed into the zinc 
while it is still molten. The asbestos felt layer is then satu- 
rated with hot asphalt. The surface is relatively smooth 


and uniform and is off-black in color. 


MANY RAILWAY USES 


Because it has exceptional resistance to acids, alkalies and 
water, Armco Asbestos-Bonded Steel is ideal for many 
railway uses. These include interior parts of refrigerator 
cars and refrigerated express cars, passenger car flooring, 
various freight car roofing parts, smoke jacks and blast 
plates. 


It is also excellent for other “hidden” sheet steel parts 
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Asbestos Bonded Steel for railway uses 











that cannot be painted regularly—especially parts that 


are exposed to steam or condensation. 


SFANDS UP IN TESTS 


Various laboratory tests in aqueous salt baths, salt spray, 
acids, and underwater show that the Armco Asbestos- 
Bonded codting gives complete protection to the galva- 
nized coating underneath. In the same tests ordinary 
galvanized coatings failed completely. 

The Asbestos-Bonded coating thickness on each side is 
from .008 to .010 inch. This is in.addition to the thickness 
of the zinc coating. ; 


FORMS, WELDS READILY 


Under proper conditions Armco Asbestos-Bonded Steel 
can be rolled and formed in a brake without damage to 
the coating. It can be bent to an angle of 180° over a 
diameter of 4 times the thickness of the sheet. For severe 
forming, the temperature of the steel should be between 
90° and 110°F.—never under 70°. 


This sheet steel can be are or acetylene-welded. 
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Right-angle bends are no problem for ARMCO Asbestos- When temperature conditions are normal, rolling 


Bonded Steel when proper radius and clearance are used does not damage the asbestos-bonded coating. 








WEIGHT DATA OTHER SPECIAL-PURPOSE 


Gage numbers in the following table apply to the ARMCO SHEET STEELS 


galvanized steel without the asbestos-bonded 
coating. The table gives the weight comparison ; Z 
per square foot for various gages, after coating: Save weight, boost pay loads 


HIGH STRENGTH STEELS 


Galvanized Asbestos-Bonded STAINLESS STEELS 
Gage Wt. Per Sq. Ft. Wt. Per Sq. Ft. Save weight, reduce maintenance 
16 2.656 Ibs. 2.821 Ibs. PAINTGRIP 
14 3.281 Ibs. 3.446 Ibs. 
12 4.531 Ibs. 4.696 Ibs. 
10 5.781 Ibs. 5.946 Ibs. ZINCGRIP 
8 7.031 Ibs. 7.196 Ibs. Zinc coating won't peel in drawing operations 


Takes paint readily —holds it 




















WRITE FOR DETAILS is needed. Our metallurgists will be glad to work with 


You are invited to test Armco Asbestos-Bonded Sheets in you. Just address The American Rolling Mill Company, 
your own equipment—wherever a corrosion-resistant steel 3021 Curtis Street, Middletown, Ohio. 





THE AMERICAN ROLLING MILL COMPANY 
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FOR THE FIRST TIME 
IN THE HISTORY 


fo 


OF RAILROADINGS 








TEMPERATURE COMFORT IN A PASSENGER CAR 
IS ACCOMPLISHED BY A STEADY EVEN FLOW OF 
EXACTLY THE RIGHT AMOUNT OF HEAT FROM THE 
RADIATION THROUGH THE USE OF THE NEWLY 
PERFECTED VAPOR CYCLE MODULATION CONTROL 
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Cycle modulation, obtained through the 
Vapor anticipating action mercury tube 
thermostats, is the most effective control 
for car temperatures. Its development fol- 
lowed the development of air condition- 


ing itself, with improvements and 
simplifications in circuits being discovered 
and adopted. 


AND NOW, Vapor Cycle Modulation 
Control actually operates to control the 
temperatures of the radiation piping so 
that it delivers a constant steady source 
of heat in direct proportion to the car’s 
requirements without overheating or un- 
derheating at any time. 
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SECTION THROUGH iietieniac 
DRIVEN HUCK LOCKBOLT 


COL tYPE OF FASTENER 
OFFERING MANY UNIQUE ADVANTAGES 


Neither a bolt nor a rivet, the Huck Lockbolt combines the advantages of both of these fastening devices and 
offers definite advantages over each. It’s more quickly installed than a bolt—pulls the work tightly together 
before locking—fills the hole completely when required for maximum strength and rigidity—and fastens 
permanently without the use of lockwashers, cotterpins or special nuts.Tensile strength 

is comparable to that of bolts, shear strength equals or exceeds that of conventional 

rivets, and liberal hole size tolerance is allowed. 


HOW IT’S APPLIED The pin is inserted from the back side of the work, the collar 
is slipped onto the pin, and the driving gun is applied to the pull grooves in the 
projecting end of the pin. Then, in rapid succession, the gun squeezes the work 
together between the collar and the head of the pin, wire-draws the pin to a press 
fit in the hole when hole filling is required, swages the collar into locking grooves in 
the pin, breaks the pin off flush with the collar, and frees itself from the swaged collar. 


Thus the Lockbolt, after accomplishing a bolting-up operation, becomes the equiva- 
lent of a rivet, forming a rigid and permanent fastening. Either a hand-operated or a out bend inds ts He ie ale 
pneumatic gun can be used, as illustrated. fonence jobs. Six fo 10 Leckbolts por 


MATERIALS AND SIZES AVAILABLE Huck Lockbolts are available in two types— "ne c0” be driven with this fool 
(1) for applications requiring hole filling (to replace rivets and close-fitting bolts), and 
(2) to replace bolts in clearance holes. They are furnished with heads of any type de- 
sired, and with pins of 24ST aluminum alloy, carbon steel, or high-strength alloy steel. 
Lockbolts are now available in 3/16” diameter with grip lengths ranging from 1/32” 
to 21/32” by 1éths. Lockbolts of 1/4” and 5/16” diameter will soon be available. 


This DIFFERENT type of fastener may save both time and money on YOUR 
assembly jobs, whether special or every-day—production or maintenance. 
Investigate its possibilities! Further information on request. 


The fast, light-weight pneumatic gun 
will drive from 20 to 40 Lockbolts 
per minute and is recommended for 
production work, 


MANUFACTURING CO. Ea 
2480 BELLEVUE AVENUE DETROIT 7, MICHIGAN 
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Self-Renewing Armor 
Against Abrasive Wear 


Rol-Man surfaces cold work-harden with abrasion and impacts; they develop 
hard, smooth, shiny armors against wear, yet underneath, the metal retains its 
original toughness to absorb shocks and resist breakage. 

As a millionth of an inch of hard surface slowly wears, another millionth of 


hardness builds up underneath, thus the thickness of the work-hardened section 


i 


UPROAR ARATE MOE Mem Ds ee Be 


maintains itself despite wear. 


Bait 


Use Rol-Man High (11% to 14%) Manganese Steel for Passenger Car Truck 
Swing Hanger Connections, Center Bearing Wear Plates, Pedestal and Box Liners, 
‘and all other parts that demand the utmost in abrasion resistance and strength. . . 


Manganese Steel Forge Co., 2813 Castor Avenue, Philadelphia 34, Pa. 








Rol-Man Pins and 
Bushings are ground 
to precision diameters. 
Wear Pilates are fab- 
ricated to your specifi- 
cations ready for 
installation. 


PINS - BUSHINGS - WEAR PLATES 


















Conditioned Lighting 


ONE LARGE, GENEROUS SOURCE OF LIGHT. 

A SOFT PLEASING GLOW. 

AN ABUNDANCE OF LUMENS. 

UNOBTRUSIVE BECAUSE IT IS LARGE. 
REPLACES MANY SMALL LIGHTING FIXTURES. 











A 5600 LUMENS ,) A 3000 LUMENS 











136 WATTS 200 WATTS 


FOR TIRELESS READING—Ample diffused illumination where 
you want it. 


WHEN IN FRONT OF A MIRROR—Illumination on your face 
—not a glare in your eyes—for facial make-up or shaving. 


IF MORE LIGHT IS DESIRED, JUST ADD MORE 
LAMPS TO THIS UNIT INSTEAD OF BUYING MORE 
FIXTURES, MORE METAL, MORE WEIGHT, MORE 
WIRING AND MORE COSTLY MAINTENANCE. 


YOU CAN NOW GET THESE LARGE FIXTURES 
BECAUSE— 





They require large, light weight transmitting shades 
now available in “Safety 68” Plexiglas. 
They require long lamps now available in fluorescent. 
They must have quick easy access to lamps— 
a Safety Company feature. 











THE SAFETY CAR HEATING AND LIGHTING COMPANY, INC. 


New York, Chicago, Philadelphia, St. Louis, Boston, San Francisco, Montreal 
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New York Central 
Pennsylvania 
Pullman Company 
Union Pacific 
Missouri Pacific 


Is your name h 


Seaboard 
Atlantic Coast Line 
Southern Pacific 


Chicago Burlington & Quincy 
Chicago & North Western 


s 
Louisville & Nashville 


New York New Haven & Hartford 
Texas & Pacific 


Pere M 
Northern Pacific PROGRESSIVE 
s 


Great Northern AMERICAN RAILROADS 


Erie Railroad 
St. Louis-San Francisco " * 
Chicago & Eastern Illinois are equipping 
Norfolk & Western th eir 


e ie 
Wabash newest and finest 


Illinois Central passenger cars 
Gulf Mobile & Ohio 


ae 
Western Pacific with eco 
Canadian Pacific 


— ee ae 
1 0U GHDAT, 


“ata witors. 


WAUGH EQUIPMENT COMPANY, NEW YORK 
Chicago « St.Louis + Canadian Waugh Equipment Company: Montreal 














TROUBLES SUBSIDE 


It was a slow and troublesome job to drive small slotted 
screws in fastening a pressed fabric panel on this electrical . 
relay for the P-80 Jet Plane. Frequent driver skids gouged 
the special fungus-resistant varnish, forced disassembly 


OUTPUT HITS STRIDE 


Assembly of this part was speeded up 400% when a change 
was made to Phillips Recessed Head Screws. Fumbling 
was ended, and a spiral driver could be used, permitting 
faster driving. Driver skids were eliminated, along with 
















and junking of marred panels. . 





waste of parts and time for disassembly and reassembly. 











NEW STRENGTH SUPPLIED . SHOWITWITH PRIDE 


Design engineers favor Phillips Screws, because they not - Wherever screw heads are exposed, the Phillips Recess 
only speed output and reduce costs ... they also permit e adds a sales advantage. No unsightly burrs to snag clothing 
design improvements that add strength, often with the use or nick fingers — and sidetrack sales! Its ornamental design 
of fewer screws. This advantage is especially evident in os blends with modern contours — and it needs only a quarter 
compact, complicated assemblies. . turn to line up - looks well in any position. 


Its Vhulluyss the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

... It’s the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


PHILLIPS =<" SCREWS 


WOOD SCREWS *« MACHINE , e SELF-TAPPING SCREWS « STOVE BOLTS 
eeeeee ee ee © © © © © © © © © © © © © Made in all sizes, types and head styles © © © © © © © © 


international Screw Co., Detroit, Mich. 
e*eeee?e 





American Serew Co., Providence, R. 1. 
Atlantic Serew Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, tll. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, til. 


Pheoll Manufacturing Co., Chicago, Il. 

Reading Screw Co., Norristown, Pa. 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manutacturing Co., Waterville, Conn. 

Shakeproof ine., Chicago, il. 

The Southington Hardware Mfg. Co., Southington, Conn. 
The Steel Company of Canada Ltd., Hamilton, Canada 
Wolverine Bolt Co., Detroit, Mich. 


The Lamson & Sessions Co., Cleveland, Ohio 
Manufacturers Screw Products, Chicago, II. 
Milford Rivet and Machine Co., Milford, Conn. 
The National Screw & Mfg. Co., Cleveland, Ohio 
New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. 1. 
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INDUSTRIAL HOSE LI 


Look Ahead with —_ 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada — St. Thomas, Ontario 











BRANCH OFFICES: NEW YORK . PHILADELPHIA ° 


December, 1945 


In: addition to indus- 
trial hose, Weather- 
head plants make all 
types of fittings, 
valves, hydraulic cyl- 
inders and other parts 
for these industries: 


AUTOMOTIVE 
* 
REFRIGERATION 
* 


New uses are being found daily for the application of our 
improved industrial hose lines on machinery of all kinds. 
We manufacture hose assemblies of all types to withstand 
pressures up to 10,000 P.S.I. They can be equipped with 
either permanent crimped ends or with re-usable, quick- 
attachable hose ends. For information or literature write 
or phone any Weatherhead branch office. 


DETROIT ° CHICAGO . ST. Louis . LOS ANGELES 





P 


FIBERGLAS 


* Trad eg. U.S. Pat. Office 
by Owens-Corning Fiberglas Corp. 


Fiberglas Fibers Do Not Absorb Moisture 


Thermal insulations for Passenger Cars, 
Refrigerator Cars, Tank Cars and Locomotives, 


Fiberglas* is sold to Railroads and Car Builders exclusively by 


9) GUSTIN-BACON MFG. COMPANY \= 


KANSAS CITY 7, MISSOURI 


_ New York Philadelphia Chicago Tulsa Houston Fort Worth San Francisco 
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All Kinds of Steel Tubing 


x 


December, 1945 


For Making 
All Kinds of Parts 


.. Better... Faster... Cheaper 


F INDING the right kind of tubing—Seamless or 
Welded—for any mechanical requirement is greatly 
simplified when the problem is put up to Babcock 
& Wilcox. Matching tubes to jobs—finding the steel 
analyses best suited for making load bearing and 
structural parts—is a specialty with B&W. 


To this end, metallurgists and technicians are con- 
tinuously searching for better alloys—testing for 
proper hardness and hardenability—checking yield 
strengths, elongation, and tensile strengths against 
service demands. At B&W your problems are con- 
sidered in the light of experience with an unusually 
large variety of analyses, many of them available 
from no other source; first-hand knowledge of the 
fabricating, machining, heat-treating, and other 
capabilities of steels from simple low carbons to 
high alloys. Making a complete range of both Seam- 
less and Welded Tubing, B&W is in a position to 
match tubes to jobs without prejudice toward any 
type or materials. B&W applications are therefore 
impartial and unbiased. 


Perhaps B&W’s diversified tubing experience and 
facilities can help you effect production short-cuts 
to better machined and structural parts . . . save 
time, costs and materials. Now is a good time to 
find out from the nearest B&W office. 





BABCOCK 
& WILCOX 











bello talk with APT 





when it’s PINS and BUSHINGS! 


















The low first cost you look for, and the long wear-life you 
demand, are BOTH answered in railroad pins and bushings 
from API. We have the skill and experience that counts... 
plus the right equipment for long, fast production runs. For 
maintenance replacement or original installation, talk with | 
men who know your problems—and have the right answers! 


An API representative is ready to act fast—now—in your behalf. 





\ 
~~ 
Oo 
ucts 


AERONAUTICAL PRODUCTS, Inc. 


Plant and General Offices: Washington Court House, Ohio. 
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This photomicrograph shows the distinctive lead “soap” formations 
resulting from Red Lead’s reaction with the vehicle. Note how the rod- 
like projections radiating from central cores spread out and intermesh. 
This makes a strong, flexible, interwoven structure—just as the individ- 
ual fibres in a piece of cloth are intertwined to make cloth tough and 
durable. This type of soap formation is unique with “lead” paint films. 


another important reason why Jt })]) LEAD 





means Extra Rust Protection 


Why is Red Lead outstanding as a metal 
protector ? 

One of the major reasons is this pig- 
ment’s remarkable ability to impart to the 
paint film strong, tough, intertwining lead 
“soap” formations—as shown in the photo- 
micrograph above. 

These unique lead “soaps” improve the 
paint film in many ways. For one thing, 
they form a dense, intermeshing matrix 
which restricts the passage of water 
through the film. And rusting does not take 
place without the presence of moisture. 

For another, they mechanically rein- 
force the film, giving it extra strength and 
toughness. 

And again, Red Lead “soaps” contribute 
all-important elasticity — allowing move- 
ment along their intermeshing projections. 
This action helps prevent the ruptures to 
which a hard, unyielding film is subject. 
Moreover, when a paint film dries and 
ages, decomposition of the vehicle sets in. 
But, because of Red Lead’s ability to com- 
bine with the decomposition products and 
form soaps, it increases both the durability 
of the paint film and its adhesion to the 
base metal. 

Red Lead’s extra strength, toughness 
and elasticity are demonstrated by the ten- 
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sile strength test below and substantiated 
by exhaustive research and field service. 


Remember, too, that Red Lead is com- 
patible with practically all vehicles com- 
monly used in metal protective paints, in- 
cluding phenolic and alkyd resin types. 


Specify RED LEAD for All Metal Protective Paints 


The value of Red Lead as a rust preventive 
is most fully realized in a paint where it is 
the only pigment used. 
However, its rust-re- 
sistant properties are 
so pronounced that it 
also improves any mul- 
tiple pigment paint. 


. 7 * 





In this tensile strength test- 
er a typical Red Lead paint 
film has been stretched 18% 
without breaking. In with- 
standing this elongation it 
has maintained a load of 
920 grams. Any film that 
exhibits these characteris- 
tics has unusual strength, 
toughness and elasticity. As 
metals expand and contract 
only a fraction of one per- 
cent, this film would adhere 
under the most extreme 
conditions. - 











No matter what price you pay, you'll 
get a better paint for surface protec- 
tion of metal, if it contains Red Lead. 


Write for New Booklet—“Red Lead in Cor- 
rosion Resistant Paints” is an up-to-date, 
authoritative guide for those responsible 
for specifying and formulating paint for 
structural iron and steel. It describes in 
detail the scientific reasons why Red 
Lead gives superior protection. It also in- 
cludes typical specification formulas — 
ranging from Red Lead-Linseed Oil 
paints to Red Lead- Mixed Pigment-Var- 
nish types. If you haven’t received your 
copy, address nearest branch listed below. 
~ - * 


All types of metal protective paints are 
constantly being tested at National Lead’s 
many proving grounds. The benefit of our 
extensive experience with Red Lead paints 
for both underwater and atmospheric use 
is available through our technical staff. 
NATIONAL LEAD COMPANY: New York 
6, Buffalo 3, Chicago 80, Cincinnati 3, Cleve- 
land 13, St. Louis 1, San Francisco 10, Bos- 
ton 6 (National-Boston Lea ‘ 
burgh 30 (National Lead & Oil Co. of 
Penna); Philadelphia 7 (John T. Lewis & 


Bros. Co.) ; Charleston, W. Va. (Evans Lead 
Division). 


DUTCH BOY 
RED LEAD 
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OMOTIVE 
Easier Cleaning 


Washing 


*@-e More Effective 
eee Longer Service 
‘ler Meta| 


from Bo 


A protective coating of APEXIOR NUMBER 1, a few 
thousandths of an inch thick, over the water side of loco- 
motive boiler shells and other surfaces exposed to boiler 
water and steam makes a big saving at shopping time. 

APEXIOR retards formation of scale and prevents any 
chemical bonding with the metal. What scale does adhere 
comes away easily. Furthermore, an APEXIORIZED sur- 
face remains smooth; boiler deposits have little to cling to, 
and flush away easily. 


By preventing water-or-steam contact with metal, 
APEXIOR NUMBER 1 effectively retards or checks cor- 
rosion and pitting in locomotive boilers. Coating water 
contact areas subject to embrittlement oraccelerated stress 
corrosion has proved effective in minimizing these haz- 
ards. The APEXIOR NUMBER 1 coating needs no at- 
tention between shoppings. 

APEXIOR NUMBER 1 is applied in thousands of loco- 
motive boilers subject to Interstate Commerce Com- 
mission inspection. 


Supplements Feedwater Treatment 


APEXIOR NUMBER 1 is brush-applied and therefore 
is not a substitute for feedwater preparation or chemical 
treatment. It is inert to all the chemicals generally used 
and supplies protection for metal in service under boiler 
water and steam temperatures and pressures, supple- 
menting the work of the chemist and water service 
engineer by increasing the durability and raising the 
service quality of the boiler metal. 


APEXIOR NUMBER 3 


This brush-applied, durable coating protects the water 
space of locomotive tenders. It air-dries to a chemically 
inert, shiny-black film, resistant to water or moisture and 
chemicals used in water conditioning. It does not affect 
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Interior of Locomotive Boiler Shell after 314 years of opera- 
tion without cleaning. This shell had been sand blasted and 
surfaced with APEXIOR NUMBER 1. 


potability of water. Picture shows interior of tender cis- 
tern 21 months after surface at right was coated with 
APEXIOR NUMBER 3. Corroded surface at left was not 
coated, for comparative test. 


See Locomotive Cyclopoedia. And write for Bulletin; 


THE DAMPNEY COMPANY OF AMERICA: 
Park, Boston 36, Mass. 


. send free Bulleti 
aOR e : etino. 
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LEHIGH VALLEY RAILROAD 


uses the SPICER 
Hosctive Generator Drive 
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Spicer-equipped trains span the nation. Here’s 

another one—it’s a Lehigh Valley Railroad The simple means of applying the Spicer Drive 
streamliner, and it’s one of the more than 2000 — makes it readily adaptable to both old and new 
Spicer Drive installations used by 27 different cars with few, if any, changes necessary in the 
railroads all over the country. car, truck or axle construction. 


The Spicer Positive Generator Drive will help Other Spicer features include high efficiency and 
you solve many of the service and comfort require- economy, safety, quietness and smoothness. Write 
ments of today’s railway travel. for full details and literature describing all the 
The modernization of existing cars, and the __ profitable advantages Spicer Positive Generator 
development of new cars incorporating high Drives make available to you. 
standards of passenger comfort, will require in- 
creased and more dependable electrical power to 
operate satisfactorily with the expanded use of 
air conditioning, improved lighting, electro- 
mechanical water coolers, radio, electric kitchen 
equipment, etc., and other improvements to come. 
Cars will operate generally at higher speeds and 
will be much quieter and smoother. All of these 
are factors emphasizing the importance of using 
a reliable generator drive. BERRA REE Seg SY 

HYPOID GEAR. UNIT——~ 


42 YEARS OF 


Spicer 


SERVICE 


Exterior and cross-section view of Spicer Positive Generator Drive 
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MODERN HANDLING METHODS 














There’s no time to lose in getting 

Operating costs on a competitive 

peace-time basis. Modern methods 

of handling are now a must. Electric 

industrial trucks, for example! Pallet- 

ized loads! And, of course, the newest 

development in motive power Storage 

Batteries . . . the sensational Philco 

“Thirty” that gives 30% longer life! 

Try Philco “Thirty” in your hardest- @ The new Philco “Thirty” Indus- 
working trucks. The tougher the job trial Truck Storage Battery, that gives 
the better it shows up. Write for the 30% longer life, is identified by its 
facts today. distinctive red connectors. 


PHILCO “ial 


PHILCO CORPORATION - STORAGE BATTERY DIVISION - TRENTON 7, NEW JERSEY 
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SECOND-GRADE TIRES DON’T PAY. « « 


Hud The Same Goes for Electric Cotte 


® Tires and coils have one big thing in common. 
The man who depends on automobile travel to make 
his living buys the best tires he can find . . . the 
operation which depends on electric power needs 
the best coils which can be had. Premature failure 
means lost production in either case. 

Four-ply tires are standard on new passenger 
cars. But the hard-riding salesman puts six-plies, or 
“deluxe” four-plies, on his car. He wants no tire 
trouble; he wants to reach that appointment on 
time. Do you? 

National coils “get you there on time.” When 
standard construction can do the job, we furnish 


the best. But no rigid production-line technique 
cripples our ability to design and build special coils 
to overcome the causes of persistent, recurring coil 
trouble. When your electrical unit fails, call in 
National . . . the failure will be analyzed to deter- 
mine its cause . . . replacement coils will be engi- 
neered to give you the longest possible coil life 
under the conditions imposed. If your conventional 
winding is merely changed to Mica-Glas or your 
old winding is completely modernized, it is because 
the change will benefit you in lower operating and 
maintenance costs. 


Call in National. It will pay you. 
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Good lamps 
are the heart of 


reToLolo Mi Telatatate 


Overhead. G-E fluorescent lamps in continuous lines of light impart a cheerful FILAMENT 


atmosphere to this dining car interior. G-E incandescent lamps 
give added down light over the tables. 


For. temorrow, G-E Slimjine -lamps will join 
with G-E fluorescent and filament lamps to 


bring you new help, greater service from lighting. 


G-E LAMPS 
GENERAL @ ELECTRIC 
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- « » and the world’s most dependable 
under-car drive guarantees that comfort! 


Yes . . . whether you’re speeding along at 60 miles an 
hour or faster, you'll live in gracious comfort in this 
newest creation of railroad car designers. By day a 
luxurious, spacious drawing room, by night a comfortably - 
appointed bedroom . . . with a private, enclosed bath 
attached. It’s travel comfort de luxe. That is, it is if the 
under-car drive that provides the power for air condi- 
tioning, lighting, and other electric requirements does not 
fail. Because this power source must not fail, forward- 
thinking railroad car designers and managements are 
specifying more Dayton “D-R” V-Belt Axle Drives for 
luxury cars than any other make. They know that these 
Dayton Drives provide the highest performance and 
safety factors of any under-car drive built. Let a Dayton 
railway specialist show you proof why Dayton “D-R” 
V-Belt Axle Drives are preferred two to one. Write to 


THE DAYTON RUBBER MANUFACTURING COMPANY 


DAYTON 1, OHIO 
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THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUBBER 





* 40 YEARS OF RESEARCH IN 
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The Heart 
of tomorrow's 
railroad travel 

comfort 





Advantages of the Dayton “D-R” V-Belt Axle Drive 


1. Quiet and smooth performance with high avail- 
ability—in 15 years a mechanical failure due to 
V-Belts has never been reported. 

2. Provides a flexible, cushioned connection be- 
tween the car axle and the driven unit that protects 
generators and other equipment should a mechan- 
ical failure occur. 

3. It is convenient and economical to install . . . 
no complicated or expensive truck changes are 
necessary ... no special axles are necessary. 

4. Duplicate equipment is not necessary to take 
care of emergencies—when wheel changes must be 
made, only the axle pulleys need to be removed. 

5. It greatly reduces maintenance cost on me- 
chanical equipment as well as on the drives 
themselves. 

6. It imposes a minimum weight on the car axle. 
1. It is easy and simple to install, safe and de- 
pendable in operation, and insures uninterrupted 
performance. 





AND SYNTHETIC 


RUBBER 
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MAKERS OF 
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Here are makers of railroad history ...streamliners that 
regularly maintain whirlwind schedules on two of America’s 
longest, toughest runs. A 1047-mile dash daily between Chi- 
cago and Denver... a 2299-mile race between Chicago and 
Los Angeles every third day! These are triumphs of Chicago 
and North Western—Union Pacific operation of crack fleets. 

Back of this success is Diesel dependability . . . and correct 
lubrication. Chicago and North Western and Union Pacific 
use Sinclair Gascon Oil for lubrication of the Diesel locomo- 
tives hauling these outstanding trains. 

Sinclair Gascon gives cool engine operation with absence 
of deposits that cause ring sticking and carbon troubles. Its 
wear-prevention qualities hold down expensive replacements. 
Let our Engineers tell you more about the advantages of using 
Sinclair Gascon Oils. 








SINCLAIR REFINING COMPANY, RAILWAY SALES, NEW YORK * CHICAGO © SAINT LOUIS * HOUSTON 
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MODULATION” 





DIESEL ENGINE SHUTTER CONTROL 


Full modulation control means accurate and 
positive positioning of the diesel engine radiator 
shutters. It means that only enough air is per- 
mitted to pass through the radiators to maintain 
engine cooling water and oil temperatures at 
exactly the degree required, regardless of outside 
temperature, speed or load conditions. 
Contrast full modulation control to the con- 
ventional “off-on” system, which means periodic 
delivery of cooling air with an alternately hot 
and cold engine cooling water condition, which 
obviously cannot be as efficient as constant 
rae temperature. 
e modulating feature of the Honeywell Shut- 


NN ££ A ee 


COR, mm. ae) 


aa Honeywell 


ter Control System makes possible not only full 
modulation of the shutters, but also permits step 
or sequence control of shutters and fan operation. 
Honeywell full modulation control is fully auto- 
matic. It is simple, safe and foolproof, as evi- 
denced by hundreds of thousands of miles of ac- 
tual service on freight and passenger runs from 
coast to coast and from Canada to the Gulf, under 
all types of varying weather and load conditions. 

If you are not already familiar with the 
Honeywell full modulation diesel engine shutter 
control system, write Minneapolis-Honeywell 
Regulator Company, Railway Controls Divi- 
sion, 433 East Erie Street, Chicago 11, Illinois. 








Protect the heart of your Diesel Engines by installing the 
Bearing Watchdog System. With this tried and proved crank- 
shaft protector, wear beyond predetermined limits or shellout of 
connecting-rod and main bearings can be detected in plenty of 
time to prevent any damage to the crankshaft. 


The system can be operated either pneumatically or hy- 
draulically, Under pneumatic operation, it is connected to an 
external air supply, and a constant air pressure of from ten to 
fifteen pounds is normally maintained. No electrical circuits enter 
the crankcase. 


An adjustable “watchdog” or trip-lever installed under 
each connecting-rod throw, and a lug attached to each connecting- 
rod bearing cap, provide the points of contact which sets the sys- 
tem into action. Other units of the system include a dump-valve 
which can be attached to the Serv-O-Motor of any standard hy- 
draulic governor, and a. control box containing an air-pressure 
reducing valve and tell-tale light. The various parts are con- 
nected by copper tubing. 


Allowing for expansion and flexing in the engine, the clear- 
ance between the Watchdog and the lug is set to represent the 
maximum amount of wear permissible. If a connecting-rod bear- 
ing or main bearing wears excessively or shells out, the lug strikes 
and trips the Watchdog, releasing the pressure from the system 
which activates the dump valve on the governor. This effects an 
immediate engine shutdown and simultaneous lighting of the tell- 
tale light. 


Protection is also afforded if a main bearing goes out, be- 
cause the crankshaft will flex sufficiently to trip the Watchdog. 
The engine is protected in case of broken connecting-rod caps, 
broken cap-bolts or connecting-rods, because anything that re- 
leases the air pressure from the Watchdog System causes an al- 
most instantaneous engine shutdown. 


Write today for illustrated folder and complete details 
about this important crankshaft protector! 





@ PROTECTS THE CRANKSHAFT 
@ PERMITS MAXIMUM BEARING WEAR 


@ MAKES FREQUENT BEARING INSPECTION : We invite inquiries 


x! ' from Diesel Owners 
UNNECESSARY = ae and Operators, 
w LOCATES FAULTY BEARING INSTANTLY F Diesel Designing 


Engi Diesel 
@ OPERATES EITHER HYDRAULICALLY OR : a a 
PNEUMATICALLY 


e SIMPLE ... POSITIVE... HAS LOW 
MAINTENANCE FACTOR 


e@ PROTECTS THE ENGINE 


PAXTON DIESEL ENGINEERING COMPANY=OMAHA 5, NEBRASKA x A Subsidiary of Paxton-Mitchell Company, Mfgs. of P-M Metallic Rod Packing 


BEARING WATCHDOG4az, 
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STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE CHICAGO 4, ILLINOIS 
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Style A-6-A Holland Volute Snubber Springs 
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Sturtevant Air Conditioning Makes 
High Temperature Shut - Offs 
A Thing of the Past! 


HERE IS AN AIR CONDITIONING SYSTEM that will 
keep running without interruption — even when 
you’re operating in the highest ambient tempera- 
tures to be found in the United States. You can 
forget about exceptionally high outside tempera- 
tures — such as you find in the southwest—that 
would ordinarily cut-out the system. 

With the Sturtevant Evaporative-Condenser 
Unit, an extra cooling effect produced on condenser 
coils liquifies the Freon gas inside, and reduces 
pressure to a level well under safety limits. Sus- 


pended underneath the car, the Evaporative-Con- 
denser sprays large quantities of water over the 
coils, then evaporates the water with a blast of air. 
Built for continuous operation over great dis- 
tances, the unit is provided with a 175-gallon 
stainless, leak-proof, steel] tank which supports a 
motor driven pump. 

This Unit is but one of several new types of 
Sturtevant Railroad Equipment. Whether your 
operations demand simple pressure ventilation or 
a complete air conditioning system, it will pay you 
to talk with a Sturtevant Engineer. 


B. F. STURTEVANT COMPANY 


Division of Westinghouse Electric 
HYDE PARK BOSTON 36, MAss. 


Branch Offices in Principal Cities 





STURTEVANT GIVES YOU ALL 4 RAILROADING ADVANTAGES 


Sturtevant 
Lid Io Ubwe 


1 More uniform temperature and 3 Equipment designed for 


humidity conditions in the car. minimum space and weight. 


2 Equipment designed for easy 4 Equipment that requires a 


maintenance. minimum power load. 


STURTEVANT “‘Railvane” Units or Systems are used by 40 railroads and are covered by more than 80 issued patents and patents pending 
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NATIONAL M-17-A DRAFT GEAR 
2234” long 
A.A.R. Approved 











\ | q NATIONAL M-50-B DRAFT GEAR 
20!/9” long 
A.A.R. Approved 


NATIONAL K-4 DRAFT GEAR p 


Designed especially to meet the require- 
ments of high speed passenger service. 


Specify NATIONAL Draft Gears 
for efficient, economical service. 





NATIONAL MALLEABLE AND STEEL CASTINGS CO 
General Offices: CLEVELAND, OHIO 


niles Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 


Works Clevelond, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill 
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zation is recognized as a necessity. For pa 
nation the trend is definitely toward fluc 


E:Z VIBRATOR CONVERTERS MOST EFFICIERR 
Converters are the most efficient and econ 
providing your coaches, diners, lounge cig 
with modern fluorescent lighting. 


FOR RADIO EQUIPMENT, TOO. Two-way rad 
trains is also provided for by the €:Z Vibr. 
It is likewise the means of giving your 
extra convenience of standard radio recepti@iiam 












razor outlets. 


DESIGNED FOR RAILWAY USE. With railway né 
EL developed a compact, lightweight powet 
system. It operates ten 42” Slim-Line fluores 
from 32 volts DC or any other input yolrageg 
For larger number of lights, multiple units ma 

















LABORATORIES, INC. 


INDIANAPOLIS 


128 





YOUR PASSENGERS PREFER FLUORESCENT LIGHTING 


This EZ system incorporates dual series circuits and the 
~ simplicity of series wiring. It provides more than 30 


«lumens of light per input watt as compared with less than 


i tumens per watt for old fashioned incandescent types. 
idual lamp control is available where required and 





a Constant level of light is assured by inherent voltage 


egalation. 


TESTED IN RAILWAY USE. In actual railway car installa- 


tions, £:2 Vibrator Converters have been tested and 


Ril, thoroughly proved over a period of years. 
~ For,railway fluorescent lighting, you need €:£ DC-AC 


Converters. 


E:Z FLUORESCENT DC-AC CONVERTER. Model 2026 oper- 
ates ten 42” Slim-Line fluorescent lamps. Providing in- 

rant: is starting and high efficiency, it is available for 
5 at voltages: 12, 24, 32, 110, or 600 volts DC. 
Das are 145% x 13x 8. 















VIBRATORS AND VIBRATOR POWER EQUIPMENT FOR LIGHTING, COMMUNICATIONS, ELECTRIC AND ELECTRONIC APPLICATIONS 
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DEADWEIGHT CUT 26% 
IN TWENTY-FIVE NEW HOPPER CARS 


MADE OF 




















































Twenty-five 70-ton hopper cars made 
of Alcoa Aluminum by the American 
Car and Foundry Company for a 
leading southwestern railroad are 
now off the production line. Alumi- 
num alloy is used for the entire body 
of these cars, except the center sill 
and bolster, which are made of steel. 

Average scale weight, empty, is 
37,000 pounds per car, compared with 
an average of 50,100 pounds for the 
conventional all-steel 70-ton hopper car 
—a saving of 26% in deadweight. The 
aluminum car carries 644 tons more than 
the corresponding A.A.R. steel car without 
imposing any more weight on the axles and 


SRE . 


without requiring any more locomotive power. 
Cars are equipped with Type AB Empty and 
Load Brake. 
These aluminum hopper cars were designed to 
purchaser’s specifications by American Car and 
Foundry Company and Alcoa engineers. ALUMINUM 
Company OF AmERIcA, 1929 Gulf Bldg., Pittsburgh 19, Pa. 














MADE OF ALCOA ALUMINUM; WEIGHS ONLY 37,000 POUNDS 


Psx\e\sN 
ALCOA aummn® 
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Specify EXIDES 
wherever this symbol 


appears in your plans 


Extra electrical innovations, which form a part 
of most plans for the fine new cars soon to 
come, call for added power —trustworthy and 
economical power. All are assured when Exide 


batteries are specified. 


On thousands of coaches and Pullmans, Exide 
Ironclads are keeping cars bright and air- 
conditioning units functioning smoothly even 
during long stops. They are cranking Diesel 
locomotives, powering train telephones and 
signal systems. And Exides will serve to- 
morrow’s greater needs with the same depend- 


ability, long-life and ease of maintenance as 


they have since 1891. 


Exide 


IRONCLAD 
BATTERIES 





THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 - Exide Batteries of Canada, Limited, Toronto 
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PRESSOKE 


TREATED WOOD 


This composite hopper-bottom car 
is one of 500 coal cars built at the 
Centralia, Illinois shops of the 
Illinois Central Railroad, in which 
pressure-treated wood was used for 
composite bottoms and sides. 
Dense short-leaf yellow pine, 
pressure-treated with creosote to a 
final net retention of 6 lb. per cubic 
foot, was installed in the car bot- 
toms. Sides, which were also dense 
short-leaf yellow pine, were pres- 
sure-treated with 34 lb. Chromated 


KOPPERS 


Zinc Chloride per cubic ft. of wood. 

The engineers anticipate long 
service life from these cars, and the 
performance of pressure-treated 
wood in other applications certainly 
justifies this expectancy. Wherever 
car material, notably decking, must 
take severe mechanical punish- 
ment or is subjected to decay, pres- 
sure-treated wood has given from 
two to three times the service of 
untreated material. Many so-called 
“mechanical” failures are actually 


ee 


| “Life Preservers” » 


4 

500 ~ 
Coal Cars - 
equipped with & 





by the 
Illinois Central 


induced by decay, which is com- 
batted by proper treatment. The 
treated wood is not subject to cor- 
rosive attack, first cost is low, and 


maintenance is held at a minimum. 
We will be glad to send you in- 
formation on typical treatment spe- 
cifications used by representative 
railroads, if you will write. 


KOPPERS COMPANY, INC. * WOOD PRESERVING DIVISION 





PITTSBURGH 19, PA: 


KOPPERS 





THAT SERVES ALL INDUSTRY 


Buy Victory Bonds 
—and Keep Them! 











when Alkaline 
Batteries ride 


A 25-cell, 32-volt alkaline battery 


As a Power source for train communica- 
tion equipment on caboose cars, Edison 
Alkaline Batteries provide the same out- 
standing advantages that account for their 
fine performance and long service records 
on railway passenger cars. Their construc- 
tion and inherent operating characteristics 
... listed at the right . . . are your assurance 
that they will give (1) longer service life 
than can be obtained from other types of 
batteries, (2) unequalled dependability and 
(3) low operating costs. 

Ask for Bulletin S. B. 1005. It is prepared 
to provide railroad and equipment manu- 
facturers with electrical data, dimensions 
and weights for selecting batteries for this 
service. Edison Storage Battery Division of 
Thomas A. Edison, Incorporated, West 
Orange, New Jersey. 


WO. 


ALKALINE BATTERIES 





You get these... 


8 IMPORTANT ADVANTAGES 
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Typical installation of an alkaline battery under o caboose seat bunk 


e@ Alkaline batteries are light in weight. 


@ They are durable mechanically; because of their steel 


cell construction, they will withstand successfully the 
mechanical shocks incidental to freight train operation. 


They are foolproof electrically; are not injured by ex- 
cessive charging or by overdischarging which are likely 
to occur as a result of run variations whether the caboose 
car is provided with generating equipment or the batteries 
are charged from yard power. 


They accept charge rapidly; can be completely charged 
at full normal rate up through the finish, or at higher 
rates for short periods regardless of state of charge. 


They resist temperature extremes; ate not subject to 
injury by freezing. 

They can stand idle indefinitely without injury. Merely 
discharge, short-circuit, and store in a clean, dry place. 


They are free from corrosive acid fumes; may be in- 
stalled in close proximity to delicate apparatus. 


@ They are simple to maintain. 
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SCULLIN MEANS STAMINA | 
IN LOCOMOTIVE CASTINGS 





f 




















Relentless Tests Show Strength to Spare 


he most modern testing facilities and production controls— 





plus almost a half-century’s rich experience — are your 


assurance of unfailing dependability in every Scullin casting. 


em SCULLIN STEEL 60 


\ Al 


SP SAINT LOUIS 10, MISSOURI 


sg SINCE } 
“Tee, CA wea ge 
STING MA 
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VY METAL WORKING 


ae 


57 


Hf you have a problem in heavy 
metal fabrication, a BEATTY 
engineer may have the answer. 
Write us when your next prob- 
lem arises. 


q 





BENDING 







BLANKING 
BULLDOZING 
COPING 
EXTRUDING 
FLANGING 
FORMING 
JOGGLING 
PUNCHING 
Structural 
Plate 
SHEARING 
SHAPING 
STRAIGHTENING 


PERFORATING 


MACHINE & 
MFG. COMPANY 


HAMMOND 
INDIANA 

















New Fifth Edition of 








LAYING OUT for 
BOILER MAKERS 
AND PLATE 
FABRICATORS 


This standard layout 
book, first published in 
1907, has been thoroughly 
revised and brought up to 
date. The locomotive 
boiler chapters have been 
expanded and new chap- 
ters added to cover Lay- 
ing Out and Computing 
Boiler Patches and Laying 
Out for Welded Con- 
struction. Original chap- 
ters on sheet metal layout 
have been left in and 
layouts for plate fabrication added. The text has 
been entirely reset in easy reading type and the 
all new line drawings are sharp and clear. Written 
in shop language and without resort to higher 
mathematics. 





1944. Sth. 522 pages, 762 
scale drawings, 20 photographs, 
index, 8Y. x 11%, $8.00 


Contents 


The Subject of Laying Out—Triangulation—Cones and 
Spheres—The Tubular Boiler—Laying Out the Locomo- 
tive Boiler—Constructing the Locomotive Boiler—Laying 
Out and Computing Boiler Patches—Laying Out for Welded 
Construction—Elbows—Layout and Construction of Steel 
Stacks—Transition Pieces and Breechings—Pipe and Pipe 
Connections—Chutes, Conveyors, and Hoppers—Index. 
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TEN DAYS’ FREE EXAMINATION COUPON 


Simmons-Boardman Publishing Corp., 
30 Church St., New York 7, N. Y. 


Please send me a copy of the new Fifth Edition of 
Laying Out for Boiler Makers on Ten Days’ Free Examina- 
tion. If satisfactory I will remit the list price of $8.00. 
Otherwise I will mail back the book without obligation. 


Name 


Address 


aa fale ee... Bate 


Company Position 


R. M. E. 12-45 
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...Makes Perfect Match 
of Brush and Machine 


@ Here's an easy way to get the longest, most 
trouble-free brush service in your commutating 
motors and generators: give the problem to SPEER. 
Take advantage of the extensive service data 
SPEER has accumulated through almost 50 years’ 
specialization in matching brushes—mechanically 
and electrically—to individual machines. 

SPEER knows, from long experience, the brush 
grade best suited for any set of operating char- 
acteristics and service conditions. Its all-inclusive 
line of standard and special carbon, graphite, 
electro-graphite, and metal-graphite brushes, in- 
cludes grades that will deliver peak performance 
in your equipment—with fewest brush renewals, 
less maintenance. 

For utmost freedom from such brush troubles as 
burning, sparking, overheating, and excessive 
wear and energy losses—for brushes perfectly 
matched to your machines—call on SPEER. Write 
for Brush Data Forms. 


CHICAGO * CLEVELAND * DETROIT 
MILWAUKEE * NEW YORK © PITTSBURGH 


@ 270 


CARBON COMPANY 
ST. MARYS, PA. 
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Boiler Design 
is Based on 






A MAC. Boilers 





Keep boiler capacity at design rating by eliminating 
and preventing scale and sludge formation on 
heating surfaces. 


WATER CONDITIONER accomplishes this 
simply and economically in two ways: 


1. RC WATER CONDITIONER chemically 
neutralizes the mineral salts generally found 
in feedwater. 


2. RC WATER CONDITIONER Physically at- 
tacks decomposed animal and vegetable 


matter, either in solution or suspension, 
and reduces it to a soft, easily removed 
sludge. 


RC WATER CONDITIONER 4lso increases the 
quality of steam — wet steam is eliminated. 


RC WATER CONDITIONER is complete — There 
is nothing to add — Requires no Pre-Boiling. 


Mail the Coupon Today 













RIDGEFIELD CHEMICAL PRODUCTS COMPANY 
INCORPORATED 


Bank Building RIDGEFIELD, NEW JERSEY 


Please send full data. 


HEAVY DUTY 
TURNING TOOLS 


Ai PERFORMANCE tests of 
the Gorham Serrated Shank 


Insert Turning Tool prove that this 


design not only reduces original 


tool costs but also assures 


large savings in set-up and 


; me) machining costs of loco- 


motive driving wheel 


and car wheel tires. 


GORHAM TOOL COMPANY 


io - Seen, Bemenes wen, Man Bn Sek, Ray We a2, Bee; 


DETROIT 3, eee HIGAN 


- 
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MILLERPAN.. 


JOURNAL BOX PACKING WASTE 


To help your railroad in achieving better operation by 
eliminating waste grabs, waste wipes and rolling of the 
packing is the job of interwoven MILLERPAX Journal 
Box Packing Waste. One large railroad has been using 
MILLERPAX for more than one year with very desirable 
journal box results. 


Interwoven MILLERPAX is available in either all wool, 
all cotton, or any combination of the two packings. 


MILLERPAX — Registration applied for 
Manufacturing Process — Patent Pending. 


MILLER WASTE MILLS, INC. ‘\No¥A 
NASH-FINCH CO., Minneapolis 4 


Exclusive Railroad Sales Representative 
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To Keep Them 
Rolling ... 
EX-CELL-O 
Hardened and 


Ground Steel Pins 
and Bushings .. . 


for Diesel and steam loco- 
motives and tenders, and 
passenger and freight cars 


Railroad Division 


EX-CELL-0 CORPORATION 


Detroit 6, Michigan 


... permit progressive automatic 
and hand welding 


A “double production line"—in a 30 ft. 
square space handles all of the progres 


sive steps of building up 2 sizes of large 
turbine gears simultaneously. 

Four C-F Positioners are grouped radi- 
ally around one automatic welding ma 
chine—2 No. 12s (1,200 lb. capacity) in 
diagonally opposite corners, 2 No. 140s 
(14,000 lb. capacity) in the other corners. 
With this arrangement, the single auto 
matic welding machine can serve all 4 
positioners and is used for all peripheral 
welds on the weldments. For this opera- 
tion, the positioner rotates the tilted weld- 
ment under the electrode at any desired 
speed from 0 r.p.m. up. While the auto 
matic welding machine is busy on one 
weldment, 3 welders are completing the 
hand welding operations on the other 3 
C-t Positioners, which under push button 
control, turn and tilt weldment to any 
jesired position permitting all welds to 


0 1309 S. KILBOURN AVE. be easily made ‘down hand.” 
CULLEN-FRIESTEDT C s CHICAGO 23, ILL. 


Write for Bulletin WP-22 
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BY-PASS VALVES 
For Drifting Locomotives 


These valves by-pass compression from one end 
of the cylinder to the other, and operate auto- 
matically with the throttle firmly closed, thus 
eliminating the use of steam while drifting. 
Vacuum is destroyed, lubrication is maintained, 
preventing the formation of carbon. This elim- 
inmates excessive wear on valve and cylinder 
packing, rings, and reciprocating parts. Oper- 
ating tests have proven that a definite fuel saving 
results from the use of these valves; especially 
when drifting for periods of long duration. 
Write for full particulars. 






































Fig. 1. Travel of cylinder con- 
tents at initial movement of pis- 
ton while drifting. Reverse lever 
set at 50% cut-off. Main piston 


Fig. 2. Travel of cylinder con- 
tents with piston at 50% of 
stroke. Reverse lever set at 50% 
cut-off. Piston valve in lap posi- 








valve and both by-pass valves 


RAILWAY 


Vi LOC EQUIPMENT CO. 


332 SOUTH MICHIGAN AVENUE - 


tion over cylinder ports and both 
by-pass valves open. 


CHICAGO 


138 

















. Precision Threads 


Quickly Easily 


with self-contained semi-automatic 


Fel ec W no. 65R 


| 








Dies set to 
thread 1“ to 2’ 
pipe in 
10 Seconds! 














Workholder 
sets K 
instantly! 











@ Save yourself time and effort in threading 1”, 1%", 
1%" and 2” pipe. This rugged steel-and-malleable 
65R gives you precision threads faster and with less 
effort than you’ve thought possible. You like the 10 
second setting to size with one set of chasers that 
stay in the die stock (no extra dies to bother with) 
and the instant-setting foolproof workholder. Preci- 
sion cut high-speed steel chasers and factory test- 
ing of every threader assure you of clean perfect 
threads, smooth faultless operation. For quicker eas- 
ier threading buy the 65R at your Supply House. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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ING OF 
FLEXIBLE METAL HOSE! 


@ There are reasons for leadership 
in every line. Better performance, finer qual- 
ity, greater versatility and dependability ... 
these and many more have given REX- 
WELD Flexible Metal Hose the high repu- 
tation it has today. A reputation that has 
earned the confidence of industry 
everywhere. Industrial men 
know the advantages of REX- 
WELD. For this rugged, seep- 
proof, airtight product has been 
out-performing ordinary connec- 
tions on a wide variety of appli- 
cations throughout industry. 


Let‘*Flexon,” the C.M.H. trade- 
mark character, show you in the 
sketches below some of REX- 
WELD’S outstanding features. 
Then ask us to give you the full 
story about REX-WELD and the 
other flexible metal hose prod- 
ucts in our complete line. 





meoalll 
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_REX-WELD — - Handles steam. with uimos fe ; 


operates efficiently ynder 
oelele) p.s.t., temperatures 
Greater ia Sale Ris Mme lale 
prin 
of ana hfelel tale 


result of it SOS 


kes the wel 


REX-WELD . . . is available i in ions bnd= - 
steel in sizes from’ 3/16-in. to 4-in. 1D. 
{incl.), with annular or helical corrugations, 
braided or unbraided depending on. re- 
quirements. REX-TITE heatproof mechanical 
couplings are easy to install and are re- 
usable. “+ 

















s= Flexible Metal Hose for Every Industrial Use cz? 
= 

A rAL co 

CHICAGO METAL HOSE Corporation 


MAYWOOD, ILLINOIS 








lants: Maywood and Elgin, tft. 
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THE CHIKSAN FORMULA 


for perfect flexibility meets every 
demand of industry 


CHIKSAN BALL-BEARING Swivels got their start and built 
their reputation for perfect flexibility in the Petroleum Indus- 
try. As this Industry became more and more important as a 
vital source of materials for. the manufacture of synthetic 
products, Chiksan Swivels have proved their adaptability to 
every need ... wherever flexibility is required ... on lines 
handling steams, acids, alkalies, chemical compounds, gas, 
gasoline, etc. Many new applications have been developed 
to speed up production for war and for peace. There are 
over 500 different Types, Styles and Sizes of Chiksan Swivels. 
Tell us your requirements and we'll be glad to suggest those 
best suited to your specific needs. 


REPRESENTATIVES IN PRINCIPAL CITIES 


<— BB2=Double Rows of Ball Bearings 
Woe EP = Effective Packing Element 
\\Y P/V=Pressure or Vacuum 


LT = Low Torque under all conditions 






Sees sateen CHIKSAN COMPANY 


mane BREA, CALIFORNIA 


| 
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Win the McKiernan-Terry Blacker Hammer 
one smith alone can handle any hand-forging 
operation without need of helpers around the 
anvil. 

He can complete in one heat jobs that ordinarily 
require several. Thus he can greatly increase 
anvil capacity and output. 

The Blacker is the only direct-geared, electric- 
motor-driven power hammer—no belts, pulleys 
or clutches. 

Coordinated with a regular blacksmith’s anvil.:it 
places its speed and power under the smith’s 
absolute control. 

It can deliver light taps, heavy blows or alternate 
light and heavy. Single blows or up to 140 blows 
per minute. 

Every blow flat and even, with the quick rebound 
of a hand sledge. Delivered on any part of the 
anvil. This permits a quick succession of opera- 
tions without re-heats. 

Requires no. special gadgets—just the smith’s 
familiar anvil tools. 


READ HOW TO SAVE TIME AND MONEY 


Get new Bulletin No. 56—“The Mechanical Blacksmith's Helper.” 
Gives concise tabulation of advantages and savings. Pictures, 
diograms, specifications. Free —just mail the coupon. 


MeKiernan-lerry 
BLACKER HAMMER 


---=-Sign and Send Now----- 


McKiernan-Terry Corporation 
Manvfacturing Engineers 
16 Park Row, New York 7, N. Y. 


Please send me Blacker Hammer Bulletin No. 56. 


GOON e Henne eee ee ener e en ee senor eeeeeeeeeeenseseeeseeereresecccecesocecseees 





Since HAIRINSUL’S natural insulating 
efficiency is so long lived that it outlasts the 
cars it insulates, we will buy back all used 
HAIRINSUL at the prevailing price of hair. 
The all-hair body of HAIRINSUL never wears 
out in normal use, never shakes down, never 
pulverizes, rots or decays... gives permanent 
protection to perishables as long as it’s in your 
cars ... gives you a bonus in the form of high 
salvage value when you 
retire cars from 
service. Write to- 
day for samples 
and complete 
engineering 
data. 











Hair ts Nature’s Own Insulation 
It’s mature’s protective 
covering for animal life 

.- it’s a barrier against 
extreme outside temper- 
ature changes. HAIRIN- 
SUL is made of animal 
hair . . . one of the best 
reasons why HAIR- 
INSU Lis accepted as the 
finest of insulating mate- 


rials for refrigerator cars. 








AMERICAN HAIR & FELT 


COMPANY 
DEPT. D12, MERCHANDISE MART, CHICAGO 54 J 
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Quickly cuts 
steel up to 16 gauge 


SKILSHEAR 


ONLY 51% LBS. 


Cuts steel 
up to 14 gauge 
without distortion 


<* SKILNIBBLER 


ONLY 5 LBS. 


vu 
3 
\ 


~< 


BOTH OF THESE TOOLS... are compact, 
light weight (up to 3 Ibs. lighter than other tools of similar 
capacity) . . . amply powered for fast cutting of hot rolled 
steel up to recommended capacity, softer materials in pro- 
portion . . . cool running, comfortable to the hand . . . elimi- 
nation of customary handle gives operator complete control 


of tool in all positions. Ask your distributor today for a 
demonstration. 


SKILSAW, INC. ¥ —e 
5033-43 Elston Ave., Chicago 30, Ill. ¢ Factory Branches in All Principal Cities 


meee i$ 


MADE BY SKILSAW, INC. 








Portable 


Stationary 


For Power Transmission 


. 


Single or Multi-Conductor 


Teo. 


WO) 
Heavy Duty 
x Sk 


Water Sealed 


Op 


Molded Rubber or Synthetic 
CFR 
Ps 


Can Be Molded at Factory to Specifica- 
tions on Your Cords or Cables 


Stand Rough Handling and Difficult 
Conditions 


Capacities from 5 to 500 Amperes 


TS y: 


Voltages Up to 5000 


UE 
Carried in Stock in Standard Designs and 
Sizes and Can Be Made Up Special to Meet 
Your Specific Requirements. 


CP 


Write for Bulletin 
MC-106, showing many 
successful applications 
of Mines Connectors 
throughout industry. 


MINES EQUIPMENT COMPANY 
4275 Clayton Ave. * St. Louis 10, Mo RN 
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Finishes Cylinders FAS. if £y R= 


th 


QO’ cylinder finishing operations the 
Fulmer Honing Machine can re- 
move material faster than by any other 
known method for a given degree of 
accuracy and surface finish! Its use 
assures low maintenance costs in finish- 
ing cylinders,-and longer operating life 
between major overhauls, 
The Fulmer Honing Machine is capable 
of honing cylinders of all diameters en- 
countered in railroad operation—Diesei 
liners, gas engine, air pump, air brake, 


stoker, reverse gear, piston valve and 
many other types of cylinders, It can 
be supplied in various sizes, with work- 
ing strokes from 25” to 72”, and with 
cylinder honing capacities up to 20” in 
bore. 


The Fulmer Honing Machine is designed 
for heavy loads, continuous operation, 
and to deliver maximum torque into the 
spindle for fast stock removal. It is 
your best answer for accurate, rapid fin- 
ishing of all internal cylinders, 


Nene enn Cine ae 


an by any other method! 


F U L M E R HONING MACHINE 





Write Today for Detailed Information C. ALLEN FULMER COMPANY 
1237 First National Bank Bldg., Cincinnati 2, Ohio 


DEALERS : 

A few attractive 
territories 
remain open. 
Write today. 


Special Vel mnt: Equipment 


for Diesel Engines 


\* 
fy, uy 


S . deacts 


Te ABOVE PHOTO, taken in the Beloit, Wisconsin 
plant of Fairbanks-Morse and Company shows 
equipment furnished by Moline Tool Co. for the 
manufacture of Fairbanks-Morse opposed piston 
type Diesel engines which were used for power in 
submarines and Navy surface craft. These special 
Horizontal, Hydraulic Feed Boring Machines, the 
MR110 and the MR111, are here used together to 


bore the two crank and two cam lines in a large 
diesel engine block in one operation. The complete 
installation weighs approximately 124,000 pounds 
and covers a floor area of 38 x 22 feet. This type of 
completely automatic equipment may have many 
peacetime uses in your plant. Send for catalog sheets 
and complete details on this special equipment. 


MOLINE TOOL CO. Moline, Illinois 
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The extra power 
of the Wilson E.P. and E.C.T. 
Series Air Motors permits fast 








removal of all types of deposits 
from straight or curved tubes of 


















locomotive boilers. Valuable 
down time is saved by the non- 
stalling characteristic of these 
motors while the exclusive 
Wilson automatic valving of 
operating air cuts air consump- 
tion to a minimum. 


Thomas C. Wilson, Inc. main- 
tains a large research engineer- 
ing staff to help you solve diffi- 
cult or unusual tube cleaning 
problems. Write today and ask 
for the Wilson Tube Cleaner's 
Check List and the 40-page bul- 
letin describing the ¢omplete 
Wilson line. 





Modern tube- 
cleaners for the 
problems of to- 
dav. 


THOMAS C. WILSON Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 








December, 1945 














Ais RACINE Metal Cutting Machines employ “Pivoted 
Arm Construction and Open Front Design” combined with 
“Straight Line Pull on the Connecting Rod.” Nearly forty 
years of research and manufacturing experience prove these 
principles correct. 


The sketches below illustrate Racine’s “Straight Line Pull” 
as opposed to angular pull. The connecting rod is parallel 
with the blade. Feeding pressure is directly against proper and 
adequate bearings cae to carry these loads. The blade 
is aligned with the exact center of the connecting rod. These 
features eliminate side and angular stresses, insuring a free 
running blade and the maximum in cutting speed and accuracy. 


The following are added Racine advantages — Progressive 
Feed throughout the cutting stroke. The open front facilitates 
loading. Removable front vise jaws. Replaceable table plates 
and wear plates on vise jaws. Tee slots in table plates to per- 
mit clamping of odd shaped work. Single lever hydraulic 
operation and control. All these 
contribute to the work capacity of 
this equipment: 

The long experience and engineer- 
ing skill that developed the effici- 
ency of Racine Machines can be 
applied to your metal cutting op- 
erations. Write for interesting 
Catalog No. 12. Include a brief 
outline of the work you have to do. 


RACINE "Variable 
Volume" PUMPS 


A Modern Source of 
Hydraulic Force 


Smooth, oil-cushioned pow- COMPARISON 

er for your oil hydraulic PROVES 

circuits. Pressures from 50 : ely 

to 1000 Ibs. Capacities 1 * RACINE'S Modern Design, 

to 30 G.P.M. a just with simple, single lever 

one pump. Request Cata- control, insures easy hand- 

log P-10-C for Racing's ling, lower cost per cut. 

complete line of Pumps  RACINE'S line is complete. 

and Valves. Capacities 6”x 6” to 20x 20”. 
General purpose and high 
production type machines. 


RACINE Pivot Arm 
Construction 


a 


“4, 

SF 

Horizontal Cutting 
Construction 








qe CAUTY Aa RACINE TOOL AND MACHINE COMPANY 
1740 State St., Racine, Wisconsin, U.S. A. 


RACINE 





& All Standard Type Spring Plates (oa 
Q> produced for your requirements oY 


Defect Card Holders 
made of heavy gauge, 
pressed steel con- 
struction. 


The Above Equipment Fully Meets A.A.R. Requirements 


T-Z RAILWAY EQUIPMENT CO., Inc. 


8 SO. MICHIGAN AVE., CHICAGO 33, ILL. 
National Ratlway Sales Representative Motor Wheel Corp., Lansing 3, Mich. 


Weatherproof. Large 
opening for conven- 
ient access. 




















U N j V E gS S$ A L g Oo R t N G Railway construction and maintenance shops will find the UNI- 


VERSAL BORING MACHINE a welcome addition, because of 


KA A C H | N E F E A T U R r © its versatility in precision machining operations. 


This improved UNIVERSAL BORING MACHINE is available 


! rH S U R E Pp R @] D U C T I V t in 4" and 5” spindle sizes. Both are readily adaptable to do 


many boring, milling, turning, facing, recessing, and threading 


CAPACITY AND ACCURACY apa ll can also show you how to handle many more 


precision jobs on a UNIVERSAL HORIZONTAL BORING MA- 
CHINE with the Tri-Way bed. 
Write today for complete information. 















1] Three Bed Ways — span 44 inches. 


2) Table Semi-Box design, heavily 


dtebed. * Milling Diesel Engine Frame for Switching Locomotive. 


© Meter mounted directly on bese. 





oO Seddie leod screw mut mounted 
between guiding weys. 


6) Heevy duty type — heaviest 4° 
spindle mochine built. 


te One shot lubrication for heed; 
else fer seddlie end teble 
assembly. 






\ OF 


BORING MACHINE COMPANY 








HUDSON, MASS., U. S. A. 
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1576 ENGINE HOURS 





. . «On one recharge set 

















“No. 901"—a 900 h.p., 2 cycle Diesel switcher moving variable 
loads around curves and up and down ramps—recently operated 
1576 engine hours without replacing the absorbent filter re- 
charge in. its Nugent Duplex Fuel Oil Filters. During this time 
283,680 gallons of fuel oil were filtered and the engine con- 
sumed 8,012 gallons. The balance of the oil was by-passed back 
to the storage tank. 


That’s the kind of filtering that means maximum Diesel en- 
gine efficiency and the ultimate in oil conservation. 


Get full details on the complete line of Nugent Fuel and Lube 
Oil Filters . . . write for Bulletin No. 7A. 


WM. W. NUGENT & CO., INC. 


EST. 1897 
431 N. HERMITAGE AVENUE, CHICAGO 22, ILLINOIS 








. . . and perfect filtration. That’s the performance 
record of a NUGENT Duplex Fuel Oil Filter installed 
on the Diesel switching locomotive shown at left. 











The above view shows the Nugent Duplex 

Fuel Oil Filters installed in the Diesel 

locomotive shown at the left. The throw 

away type filter recharge used in these 

filters is easily and quickly inserted in the 

filter cage, assuring the user of constant, 
thorough filtering. 


GENT FILTERS 



















































Special Bearings can be made to suit any unusual 
condition and to answer any specific problem. 
Write the McGILL Manufacturing Company, 
Inc., Valparaiso, Indiana for information. 


Points of Superiority 
in Baker Valve Gears 


The new Baker Valve Gear has 
five points where McG1LL MULTI- 
ROL Bearings may be applied. 
Thus great savings in maintenance 
plus large increases in mileage are 
effected. Baker Valve Gears and 
McGILL MULTIROL Bearings 
make a record-breaking team. 
500,000 miles and more without 


attention is not unusual. 


THE PILLIOD COMPAN Y.  a30churchst., New Yor N.¥.—3105S. Michigan Ave., Chicago, |! 


Factory—Swanton 


December, 1945 
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PROVED BY YEARS 
of 
Trouble-Free 


Service 


$4444 tenon mo 
ARSATRAR ee OAS 
TERRE EL 2 REC.US. PAT 


8102 


STOKER ENGINES [iiiiaeaiundal 
. FEED WATER 
PUMPS 






174 PINT 


dinates. 


| 


The Edna Automatic 
Auxiliary Lubricator 
provides positive lubri- 
cation for a locomotive 
whether running or 
standing. Extremely 
simple in construction, the Edna Lubricator has only 
two wearing parts — proved by years of service to be 
trouble-free. Extremely low in initial cost, this de- 
vice requires minimum attention and maintenance, 
consumes oil without waste. Used by leading rail- 

| ee Write for Bulletin A-100B giving complete 
| details. 


FORCE FEED LUBRICATORS 

| “POSITIVE” OIL FEED DIVIDERS 

| AUTOMATIC AUXILIARY LUBRICATORS 

HYDROSTATIC LUBRICATORS © OlL CUPS 

LIFTING and NON-LIFTING INJECTORS © BOILER CHECKS 
VALVES © COCKS: CYLINDER — GAUGE — TANK 


1 | REFLEX WATER GAUGES ©® WATER COLUMNS 
“EDNALOY” CASTINGS 


i THE EDNA BRASS MFC. CO. 


Sales Agent of National Lead Company 


525 READING ROAD CINCINNATI 2, OHIO 
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BUY YOUR 
VICTORY 
BONDS 
THIS 
MONTH 
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for SPRING SHOPS 
Favorably Known Since 1870 SPRING 
HARDENING 


Rotating hearth. 
Time for heating 
plates can be ad- 
justed to suit and 
will remain con- 
stant. 


Write for 
Bulletin R-246 


































SPRING 
DRAW 


Recirculating con- 
veyor type. 
Handles various 
lengths of plates. 
Also FORGING, 
CAR TYPE and 
FLUE WELDING 
| furnaces. 





RIVET FORGES 


Equipped with NON-CLOG- 
ING Vacuum Oil Burners—no 

HEMINGRAY NO. 43 GING Vacuum O 

—Has top groove for oil valve to clog. Produce prop 

long spans in mountain- P : ° 

ous country. erly heated rivets—save oil, air, 


time and maintenance cost. 


THE ACCEPTED STANDARD! ||| ™*# for Bultein x01 


Experience has shown that Hemingray Insulators 
never fail to render dependable, long-life service. | 
That's why leading telephone and telegraph 
companies have adopted Hemingray as standard 
equipment. 
Many of these famous insulators are still in 
service after 20, 3o—and even 50 years. 
Hemingrays are sold by principal jobbers and 
are manufactured by Owens-Illinois, Hemingray 











Division, Muncie, Indiana. BLOWERS BURNERS 
» | || Low Pressure—Direct Con- Oil and Gas — “REVERSE 
| i} nected — Simple, Efficient, BLAST” — Mixes ALL the 
Dependable. Fuel with ALL the Air. 





ENGINEERS & MANUFACTURERS 
of Furnaces, Burners, Blowers, Con- 
trollers, Blacksmith Forges, Rivet 
Forges, Tire Heaters, Torches, Fire 
Lighters, etc. 


MANUFACTURING 
OHNSION cones 


| Write for Bulletin R-550 


OWENS-ILLINOIS 
HEMINGRAY INSULATORS 
Telephone-Telegraph 














EXPORT AGENTS INTERNATIONAL STANDARD 
ELECTRIC CORPORATIGCN. BNEW YOu airy 





2825 EAST HENNEPIN AVENUE - MINNEAPOLIS 13 MINNESOTA 





December, 1945 
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Ceming off the new production lines ity. they are better than ever—even 
in Chicago, the SHELDON-built more accurate, more rugged and 
SHELDON-Vernen Precisien Machine better finished. 

Teeols* are now available at the same 

moderate prices that made them first Lighter and smaller and less costly 
in the mederate priced field. Built in than machine teols of equal accur- 
the new modern SHELDON plant acy, they provide a faster, more 
which is equipped with every ad- convenient and ical of 
vanced machine teel building facil- doing all but the heaviest operations. 





Write fer Bulletin on: 


*SHELDON-Vernon Horizental Milling Machine 
*SHELDON-Vernen Vertical Milling Machine and Jig Borer 
*SHELDON-Vernen 12” 


Builders of Cood Lathes Since 1919 


SHELDON MACHINE CO., INC. 
4216 N. Knox Ave., Chicago 41, U.S.A. 






















“3 When Manpower is Not Available 


Hoistpower 


WILL DO THE JOB FOR YOU 


4) COFFING 


SAFETY-PULL Ratchet Lever 
Hoists 


MODEL Y-C Spur Geared Hoists 
QUIK-LIFT Electric Hoists 











Everywhere, this new Justrite Oilers’ and Packers’ 
Head-Lantern is winning an “A” grade for con- 
venience and efficiency. Its powerful beam can be 
focussed exactly where you want it because of a 


Each is a quality product de- 
signed to give long service and 








. speed up production, construc- | specially designed bulb housing that fastens in 
tion, materials handling and four different places—on the head, shoulder, wrist 
| maintenance problems. For de- | or knee. The battery case fastens with shoulder 
scriptive literature contact your and waist straps. Carries easily, comfortably. 
| supply house or write for Bulle- | Both hands are left free for rapid maintenance 
f tin H4. | service. Lantern uses standard 6-volt railroad 


| battery and bulb. Railroad men everywhere call 
it “‘Justrite’’! 











Coffin g Hoist Co. | Ask Your Supplier Or Write For Details 
: . Dieniincteece of Gunite Wendinede | JUSTRITE MANUFACTURING COMPANY 
"i DANVILLE. ILLINOIS | 2063 N. Southport Ave., Dept. D-8, Chicago 14, Illinois 
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For engine cab cushions and 
caboose cushions we offer genu- 
ine leather specially tanned 
and finished to give unusual 
strength, durability and resist- 
ance to abrasion. One rail- 
road user reports 5 times 
longer life than substitute 
material. Write for samples. 


glancard fro. 


ne 
ano la 408 Freylinghuysen Avenue 


Newark 5, N. J. 











The New 
mp TINNERMAN 
a 


“HOSE CLAMP 






wet | 


SPEED CLAMP on water valve of automatic 


Latch by hand home washer. 


SPEED CLAMP ADVANTAGES 
1. One piece—no bolts, gears, thumbscrews. 

2. Exclusive, self-locking, ratchet design. 

3. Faster and easier to install or remove. 


4. Uniform pressure provides leak-proof grip. 
5. Low profile—no protruding mechanism. 
6G. May be used over and over again. 

Write for literature 
TINNERMAN PRODUCTS, INC. 
2029 Fulton Road, Cleveland 13, Ohio 


lock with _ 





Remove with 
screwdriver 





* ade mart fog US Per OF 
CASTEST THING IN FASTENINGS...OVER 2000 SHAPES AND SIZE6 




















COMBUSTION, Inc. 


SIDE FRAMES 
BOLSTERS— 


OUR FURNACES IDEAL EOR 
ANNEALING 
NORMALIZING 
STRESS RELIEVING 


JET COMBUSTION, 


404 LLOYD BLDG. 


INC. 


HAMMOND, INDIANA 
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KIENE DIESEL INDICATOR 











for 

QUICK AND ACCURATE TESTING OF COMPRES- 

SION AND FIRING PRESSURES ON DIESEL 
SWITCHERS AND ROAD LOCOMOTIVES 


Write for descriptive bulletin 


KIENE DIESEL ACCESSORIES, INC. 


380 LEXINGTON AVE., NEW YORK 17, N. Y. 
Factory and General Offices: 


5334 AINSLIE STREET, CHICAGO 30, ILL. 

















@ This fastener 

has established the 

open-end cross- 

woven fabric 

V-bele as a drive with many advantages over both flat belts 
and endless V-belts for many railway services. The exclusive 
separable hinge joint of Alligator V-belt Fasteners saves time 
and makes it possible to quickly and easily install or remove 
the V-belts. 


The fasteners are available in B, C, D and 1” sizes; also a 
2” fastener for use on both lug and solid type V-belts. 


Many roads are now using Alligator V-belt Fasteners. If you 
are not familiar with this latest development in V-belt fasten- 
ing you should write for Bulletin V-205. 


Order from your supply bouse 


FLEXIBLE STEEL LACING CO. 
4694 Lexington St., Chicago 44, Illinois 


Also sole manufacturers of Alligator Steel Belt Lacing 
for flat transmission belts and Flexco HD Belt Fasteners 
and Rip Plates for fastening and repairing conveyor belts. 


IN LOCOMOTIVE CONSTRUCTION and MAINTENANCE 


'BESTOLIFE 


« INCREASES EQUIPMENT EFFICIENCY 
« SAVES REPAIR TIME HOURS 
e REDUCES NUMBER OF REPLACEMENT PARTS 


‘BESTOLIFE Lead Seal Joint Sealing and 
Anti-Seize Compound keeps locomotive joints 
sealed, and studs and staybolts tight while in 
service, yet allows them to be easily disas- 
sembled when desired. Used with boiler con- 
nections, fireboxes, smokeboxes, super-heater 
units, steam and exhaust piping, valves, 
pumps, injectors, washout plugs, etc., "BEST- 
OLIFE increases efficiency, saves repair time 
hours and reduces replacement costs. It pro- 
vides leak-proof joints on steam, air, water 
and oil lines. Applied 

easily with a brush and 

does not deteriorate. 


Manufactured 
Exclusively by 


ee ee ee ee, eS 
LOS ANGELES 1, CALIFORNIA 


KING PACKING PARTS 
of Standard Design 


SPRINGS—SLIDING PLATES 
RET AINERS— SHELLS 


The U.S. Metallic Packing Company 
PHILADELPHIA 23, PA. 


Representative in Canada: Joseph Robb & Co., Ltd., Montreal 


PORTABLE BORING BARS 
for 
Railroad Shops 








-H. B. Underwood Corp. 


1025 Hamilton Street 


Philadelphia 23 Pennsylvania 
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Your worn out BRAKE BEAMS can be REBUILT 
in our modern brake beam shop with new parts 
thereby making them equal to new beams at con- 


siderable SAVINGS to you. We will be glad to 
send detailed information on request. 


New brake beams are now also available for im- 
mediate delivery. 


CARS 


Box, automobile, gondola, flat, tank, ballast and 
air dump and various other types of cars available. 


CAR PARTS 


Large stock of gauged and tested car parts of all 
kinds on hand for immediate shipment. 


CHICAGO FREIGHT CAR & PARTS CO. 


228 N. LaSalle St. Chicago 1, Ill. 
Shops and Yards: Chicago, I!l—Pueblo, Colo. 




















Protection 


all down the line 


JUSTRITE 

















A KEK TREATED BOILER’ 


BOILER 
CLEANER 


AND STEAM 
CONDITIONER 


KENniTé 


REG. U. S. PAT. OFF. 
INDUSTRIAL 








FOR PIPE THREADS 
AND GASKETS 


KENITE LABORATORY, INC. 
63 MURRAY ST., NEW YORK 7, N.Y. 
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Justrite Safety Products 
are standard equipment 
with many Railroads. 
Justrite Trainman’s 
Lanterns and Justrite 
Inspector’s Lanterns 
speed traffic in the 
yards and all along the 
right-of-way. Justrite 
Handy-Safety Flash- 
lights are tops with RR 
Men everywhere. All 
are rugged, dependable 
and safe. 
NOW! THE NEW JUSTRITE RR HEAD-LANTERN 

DESIGNED FOR OILERS AND PACKERS 
The specially designed bulb Shoulder and belt straps 
housing can be attached hold battery case in easy, 
around the head, wrist, knee comfortable position for 


carrying, leaving both 
or shoulder to throw the j30d, free to speed-up 
light from any position. 


maintenance service. The 
Uses 6-volt RR lantern bat- new RR work light that’s 
tery and standard bulb. . . . Justrite. 
Ask your Supplier about Justrite Safety Products 


JUSTRITE MANUFACTURING COMPANY 


2063 N. Southport Ave., Dept. D-8, Chicago 14, IIL. 








REQUIRES LESS FUEL | | 


u The Simple 


‘< signed for modern re- 


























































x No. 2029 
Empty Car Jack was de- 


iqerator and other 
canes cars. It has yee 
tts worth by providing 

reater speed an 
safety in the lifting op- 
eration for repalrs. 
replacements and con- 


son. Also a man- 
struction a cane ae 


seeemnonesecoct 


ny ae 


oe ° 
aver W Simp Ratchet 
hour < $ cranes, Single Acting 1 iH. 20 
airs, In place yr | Lowerrt ion Minimum 
° ac- u . a 
for loading and unio tors at 284". Minimum 


ing heavy machinery:  fo¢ lifting height 2/2”. 
etc. 


SCREW - HV DRAULIC 


LEVER - 


Jacks 


Templeton, Kenly & Co., Chicago (44), Ill. 
Better, Safer Jacks Since 1899 






























Serving RAILROADS 
and 


Car and Locomotive Builders 


OVER 30 YEARS 


“NEW PROCESS ” 
PUNCHES 
DIES 

RIVET SETS 







Made from tough high 
grade, wear resistant 


ALLOY Tool Steel to 


assure longer service life. 





GEO. F. MARCHANT CO. 


1430 S. ROCKWELL ST., CHICAGO, 8 ILL. 














GET TOGETHER DEPARTMENT 











FOR SALE 











SPECIAL OFFERING 
77 


50-Ton All Steel Side Discharge Hopper Cars. 
1831 cu. ft. Capacity. 
Cast Steel Side Frames. 
Prompt Delivery 
IRON & STEEL PRODUCTS, INC. 
40 years’ experience 
13470 S. Brainard Ave., Chicago 33, Ill. 
“ANYTHING containing IRON or STEEL” 
ISP’S popular Scripto pencil 
sent to all responders 

















1—Westinghouse, 2-U 87-Ton 600 HP, Diesel Electric Loco- 
motive, Built _*. 7E 5$22002%. 


Can operated as 1 or 2 un 
2—44-Ton W: ose ‘Blectsle 600 - D.C, <-™ condition. 
Just overha 


IRON & — PRODUCTS, INC. 
13470 S. Brainged ~y Bw Chicago 33, Il. 


“ANYTHING containing IRON or STEEL” 














OPPORTUNITY 

















KEY BOLTS 


FOR “FITTING-UP” PURPOSES 
No Instructions Needed 


DRIVE KEY FROM EITHER SIDE 


DOUBLE ANGLE 4N HEY SLOT 





Made from Steel of Special Analysis 
— Hold Tighter — 
— Last Longer = 


—=~ Costless = 
MSKAIG-HATCH INC, 


MAN U FACTURER 





BUFFALO 7, N. Y.—U. S. A. 


“New Process -~ 


CASH IN ON YOUR IDEAS 
For New Diesel Service Tools or Specialties! 


Reliable Midwestern manufacturer wants marketable 
new products to supplement present line of Diesel 
specialties. Complete protection on your patents or 
patentable products, plus active sales promotion 
guaranteed. 

Write today, briefly outlining your idea and its prob- 
able market. Send no drawings, blue-prints or models 
until requested. Address Box 528, Railway Mechanical 
Engineer, 30 Church St., New York 7, N. Y. 




















Have You Changed Your 
Address? 


Notice of change of address of subscribers 
should reach the office of Railway Mechanical 
Engineer, 30 Church St., New York, ten days 
in advance to insure delivery of the following 
issue to new address. In sending notification 
of change always include the old address as 
well as the new. 


Old Address 


New Address 


Position . 


nena nea e.2e & ee 








Company 
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ARMSTRONG 


DropForged 
Wrenches 


TOOLS from your 
Supply House 4 





For industrial use 
and wherever quality 
counts, ARMSTRONG 
WRENCHES are preferred, 
for their extra strength, 
mproved designs, finer steels, 
correct heat treatment, accu- 
rate openings and better bal- 
ance. 

Over 100 types, each in all 
sizes, Drop Forged Carbon 
and Chrome-Vanadium Steel 
Open End and Box Socket 
Wrenches . . . Chrome Vana- 
dium Detachable Head Socket 
and Hollow Screw Wrenches 
. . Great Construction Ratch- 
ete . . . Special Wrenches of 
all types on short notice — 
standardize on ‘“‘ARMSTRONG 
WRENCHES” they are the finest 
obtainable. Write for Catalog C-39. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 


324 N. Francisco Avenue Chicago 12, U. S. A. 
Eastern Warehouse G Sales: 199 Lafayette St., New York 





RAILWAY Special 


SMITHING 
FORGE 


With MAHR 


Controlled ‘Flame Conditioning’ Added 


The auxiliary air jet on MAHR Railwey Smithing 
Forges provides two important advantages. lst— 
It raises the zone of complete combustion to the 
heating chamber at top of forge. 2nd—Even more 
important, it creates “controlled flame condition- 
ing”—enabling the operator to adjust the flame at 
will from a soft, smoky, protective flame to a 
bright, sharp, welding-heat flame. 

MAHR Double Top Forges have both forging fire 
and welding fire in one unit. Oil or gas fired, they 
are fast starting, provide accurate adjustments, 
complete combustion and are very flexible in 
operation. 


ASK FOR BULLETIN 210 on MAHR Forgin 
and Smithing Forges, or bulletins on stress reli 
locomotive fire lighters, tire heaters, rivet heaters. 


Sales Offices in Principal Cities 


MANUFACTURING CO. 


Division of Diamond Iron Works, Inc. 
1710 North Second St. 
Minneapolis 11, Minn. 





Furnaces 
furnaces, 



























MACHINERY 


ATLANTA, GA.... Chandler Machinery Co. 

BALTIMORE, MD. L. A. Benson Cr. Inc. 
BIRMINGHAM, ALA.....Quinn G Quinn 

BOSTON, MASS... ... General Machinery Corp 

BUFFALO, oe FA vate aped Machinery & Toot Co 
CHATTANOOGA, .Noland Co. 

CHICAGO, ILL.. "Brent "Machinery & Engineering Co 
CINCINNATI, 0... Cc 

CLEVELAND, 0.. 
DALLAS, TEX... Qa 
DENVER, COLORADO... 
GRAND RAPIDS, MICH.. 
HOUSTON TEXAS... .C. 
Los ANGELES, CALIF... 


ANGLE BENDERS 




























J. ‘Horter, 
.Harron, Rickard 3 6 






ONIMWIHS GNY INIHINAd 


McCone Co 
MILWAUKEE, wis. ; Bryont Machinery G ineering Co. 
MINNEAPOLIS, MINN... . Northern Machinery Supply Co. 
NASHVILLE, TENN.....Nolona Cc 
NEW HAVEN, CONN... a. ‘nc. 





rederic G Boker 
“Gaba tn Inc. 
-- Thomas Machine Mfg. Co. 






PORTLAND, OREGON George E. Zweifel G Co 
RICHMOND, VIRGINIA | ey Co. 
ROCHESTER, Wentz 


AH. = M. Grisley 
& . _Harron, Rickard G McCone Co 
Machinery Co. 


SALT LAKE city, 
SAN FRANCISCO, CALIF. 
SEATTLE, WASH... 
penrereat, NA. ean i. 

SYRACUSE, N. Y.....C. H. Briggs Machine T od Inc. 


For your requirements, consult the distributor nearest yeu 


BENDING AND STRAIGHTENING MACHINES @ 


December, 1945 





Greater SAFETY 


For a Lower Cost 


Ww. take ones with ordinary cotters— 
especially since the speeds of all trams have 
been sano | ; 

Every application on a car, locomotive or any 


other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A —— le of taps with a hammer drives the 
COOK Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks t e cotter, 
thereby elimi- 
nating vibra- 
tion and wear. 


PIN and 
COTTER 


“SELF OPENING—SELF LOCKING” 










American Railway Products Co. 
162 Post Road, Darien, Conn. 
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FRONT RANK 
RAILROAD 
APPLICATIONS 


WE emphasize the universal employment of Anderson Plugs and Receptacles 
because of its significance. Since the days when electricity was first put to use 
in railroad shops, for lighting and for subsequent applications, our products have 
kept step with the industry. 


Anderson equipment is manufactured to the most rigid specifications for use in con- 
nection with Air Conditioning, Battery Charging, Marker Lights, Yard Receptacles, 
Platform Receptacles, Portable Tools, Telephones, Switchboards, Welding Couplers, 
Watertight Plugs and Receptacles, Turntables, Industrial Trucks. 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA 


December, 1945 











9” MULTI-CUT LATHE 


UCTIO alveoy® a race against time. Machines and tools that save time, cut costs. And reduced costs 
LeBlond Lathes are designed and built to provide you with this time- “saving, cost-cutting 
» profitable production. 

of feilt-in production economy is the LeBlond Multi-Cut Lathe. It provides practically un- 
, but at low tooling cost. The set-up is simple. And from then on the operator simply 
loads and unloads the machine and engages the feed levers. One operator can handle two or more of the Multi-Cut 
Lathes at once, depending on the length of cutting time. The LeBlond Multi-Cut Lathe, with its many tools cut- 
ting simultaneously, cuts the number of operations—cuts spoilage— cuts man hours . . . provides you with the 

functionally correct means to produce at a better profit. Available in 6” and 9” sizes. 
















* 
SINCE 1887 


the world has been turning to 
LeBlond for turning equipment. 


* 
















TO HELP YOU RECONVERT 


Our field engineers are at your service to help you in your develo 
ment work, particularly along the lines of the difficult, the “out-of. 
the-ordinary” turning problems. We offer you the accumulate 
knowledge of every manufacturing trend in good times and bad 
war and peace—gained over a period of nearly 60 years fro 
thousands of installations all over the world. Contact our neares 
dealer or write Dept. FE 46, 


Boer Se 
MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 


NEW YORK 6, Singer Bidg., 149 Broadway, WOrth 2-0722 
CHICAGO 6, 20 North Wacker Drive, STA 5561 


(LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 


WRITE FOR CATALOG! 


-_ se 























